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Foreword

Bulletin 132-03, Management of the California State Water Project, continues the Bulletin 132 annual
series begun in 1963. Bulletin 132-03 updates water supply planning, construction, financing, man-
agement, and operation activities of the State Water Project. Appendix B contains data and
computations used to determine the State Water Project contractors’ Statement of Charges for 2004.
Appendix B was previously published as an individual document.

The Bulletin discusses significant events and issues that affect SWP management and operations. The
Bulletin covers the period from January 1, 2002, to December 31, 2002.

Bulletin 132-03 also discusses water supply and delivery; the continuation of construction of the East
Branch Extension; Delta resources and environmental issues, including the CALFED Bay-Delta
Program; Oroville facilities relicensing; financial analysis of the SWP; and the update of business
systems in the Department.

Lester A. Snow
Director
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The State Water Project long-term water supply contractors are listed below, followed by shortened
forms of their names that are used in Bulletin 132 instead of acronyms.

Alameda-Zone 7
Alameda County
AVEK

Castaic Lake
Yuba City
Coachella

Butte

Kings

Crestline

Desert

Dudley Ridge
Empire

Kern

Littlerock
Metropolitan
Mojave

Napa

Oak Flat
Palmdale
Plumas

San Bernardino
San Gabriel

San Gorgonio
San Luis Obispo
Santa Barbara
Santa Clara
Solano

Tulare

Ventura



Arvin-Edison Water Storage District
Berrenda Mesa Water District
Belridge Water Storage District
Buena Vista Water Storage District
Byron-Bethany Irrigation District
Cawelo Water District

Contra Costa Water District

East Contra Costa Irrigation District
Lost Hills Water District

Lower Tule River Irrigation District
Merced Irrigation District
Oroville-Wyandote Irrigation District
Pixley Irrigation District

Rag Gulch Water District
Rosedale-Rio Bravo Water Storage District
Semitropic Water Storage District
West Kern Water District

Western Hills Water District
Westlands Water District

Westside Mutual Water Company
Wheeler Ridge-Maricopa Water Storage District
Yuba County Water Agency

The non-SWP contractors are listed below, followed by shortened forms of their names that are used
in Bulletin 132 instead of acronymes.
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Yuba
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Executive Summary

Bulletin 132-03

he Bulletin 132 series began in 1963 and reported the first deliveries of water by

the new State Water Project, which was still under construction. Bulletin 132-03,

Management of the California State Water Project, continues this series with the
fortieth edition. It reports planning, construction, financing, managing, and operating activ-
ities of the SWP in 2002. The SWP is operated and maintained by the California Department

of Water Resources.

2002 Highlights

The SWP is one of the largest water and power
systems in the world. It has conveyed an aver-
age annual 2.4 million acre-feet of water to the
long-term water contractors through its

17 pumping plants, 8 hydroelectric power
plants (including 3 pumping-generating plants),
28 dams and reservoirs, and more than

660 miles of aqueducts and pipelines.

In 2002, the SWP delivered 4,053,989 acre-feet of
water to 26 of its 29 long-term water contractors
and 24 other agencies. The project provides
water for approximately 23 million people
throughout the State, irrigation for 750,000 acres
of farmland, and environmental benefits to
wildlife refuges, as well as environmental miti-
gation programs.

The SWP facilitated the transfer or exchange of
66,145 acre-feet of approved Table A water
among SWP long-term contractors and non-
SWP agencies, conveyed 138,575 acre-feet of
Central Valley Project water through SWP facili-
ties, and provided 1,141,622 acre-feet to water
rights holders within the SWP service area.

Construction of Phase I of the East Branch
Extension for San Bernardino and Riverside
Counties continued with completion of the
pipeline Reaches 1, 2, and 3 and initial filling of
Crafton Hills Reservoir. The project, when com-
pleted, will convey water to the San Gorgonio
Pass Water Agency service area.

The project continued to pay bondholders as
scheduled and remained financially viable. The
long-term water contractors continued to repay
project construction bonds and operating
expenses. In 2002, the SWP handled approxi-
mately $733 million each in income and
expenses, with general fund contributions lim-
ited to recreation facilities.

2002 Precipitation and Water
Storage

The water stored and delivered by the SWP con-
servation and transportation facilities originates
from rainfall and snowmelt in Northern and
Central California watersheds, where most of
the State’s precipitation occurs.

The Department monitors and records annual

precipitation and runoff during water years,
which run from October 1 to September 30.

Precipitation in Water Year 2001-02

Water year 2001-02 was classified as dry in both
the Sacramento and San Joaquin Valleys for the
second year in a row. All areas of the State
except the San Francisco Bay Area were drier
than average, with extremely dry conditions
prevailing in Southern California. Statewide
precipitation was 80 percent of average, with
percentages decreasing from north to south, a
reversal of last year’s pattern. Mountain snow-
pack peaked at about 95 percent of average in
late March, slightly earlier than normal. The
water year concluded in September with the
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ninth consecutive month of below average state-
wide precipitation.

Runoff

Statewide water year runoff totaled three-
quarters of average in the 2001-02 water year,
and was less than average in all months except
December. Runoff in the Sacramento River and
San Joaquin River Regions was 77 and 67 per-
cent of average, respectively. Feather River
unimpaired inflow to Lake Oroville was 3.1 mil-
lion acre-feet (65 percent of average) for the
water year.

Storage

Water Year 2001-02. Reservoir storage in the
SWP at the end of the 2001-02 water year was
74 percent of average, compared to 79 percent in
water year 2000-01. Total storage in major SWP
reservoirs was 2.47 million acre-feet on Septem-
ber 30, 2002, about 180,000 acre-feet less than
storage at the same time in water year 2000-01
(2.65 million acre-feet).

Calendar Year 2002. Total storage in major
SWP reservoirs was about 2.62 million acre-feet
at the end of calendar year 2002, compared with
2.9 million acre-feet in 2001.

Precipitation in the First Quarter of
Water Year 2002-03

Water year 2002-03 began very dry with state-
wide precipitation and runoff below average in
October as reservoir storage dropped to 48 per-
cent of capacity. October was the tenth consecu-
tive month with below average statewide
precipitation. The net water depletion in the
Sacramento Valley was the most in 50 years of
record, reflecting low stream flows and high
consumption. Productive storms with strong
westerly flow greatly improved the water sup-
ply outlook in November and December.

These storms were good snow producers
throughout the Sierra, building the early snow-
pack to about 165 percent of average by
January 1, nearly the same as a year earlier.

XXX

Reservoir storage statewide rose to 21.5 million
acre-feet (97 percent of average) on

December 31, but remained below the maxi-
mum winter flood control limits for most major
reservoirs.

2002 Water Supplies, Contracts,
and Deliveries

Woater Deliveries

The Department approved deliveries of
824,000 acre-feet on November 30, 2001, result-
ing in initial approved Table A amounts of

20 percent for most SWP contractor requests.
Above average precipitation that occurred in
Northern California during December caused
the Department to increase the 2002 approved
Table A amounts to 1.86 million acre-feet

(45 percent) on January 11, 2002. As a result of
improvements in water conditions, approved
Table A amounts were increased to 2.3 million
acre-feet (55 percent) on March 22; 2.5 million
acre-feet (60 percent) on March 28; 2.68 million
acre-feet (65 percent) on May 15; and finally to
2.89 million acre-feet (70 percent) on August 26.

In 2002, 4,053,989 acre-feet of water were con-
veyed to 26 long-term contractors and 24 other
agencies. The SWP delivered 2,573,030 acre-feet
of approved Table A water. In addition, a total
of 37,165 acre-feet of Article 21 and unscheduled
water was delivered to the SWP long-term con-
tractors. Table ES-1 shows SWP water deliveries
by category for the years 1962-02.

Nonproject Water. The long-term water con-
tractors received 117,121 acre-feet of nonproject
water.

The SWP also delivered 3,694 acre-feet of
recreation/fish and wildlife water and
1,141,622 acre-feet of water to satisfy water
rights settlement holders and agreements made
with SWP contractors and other agencies,
including the Bureau of Reclamation.

Water rights water is transported through SWP
facilities to long-term SWP contractors and
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Table ES-1. SWP Water Delivered by Category, 1962-02 (Acre-feet)

Table A Water Other SWP Water Deliveries
Article 21
Fish and
Municipal Municipal Feather Wildlife/
and and Other River Recreation Total
Industrial Agricultural Total Industrial  Agricultural Water? Diversions®  Water Deliveries

Year (1) (2) 3 & (%) (6) (7) (8 (%)

1962 18,289 18,289
1963 22,456 22,456
1964 32,507 32,507
1965 44,105 44,105
1966 67,928 67,928
1967 5,747 5,791 11,538 0 0 53,605 65,143
1968 46,472 125,237 171,709 10,000 111,534 14,777 866,926 1,174,946
1969 34,434 158,586 193,020 0 72,397 18,829 794,374 1,078,620
1970 47,996 185,997 233,993 0 133,024 38,080 759,759 1,164,856
1971 85,286 272,054 357,340 2,400 293,619 44,119 778,362 8 1,475,848
1972 181,066 430,735 611,801 22,205 401,759 66,638 817,398 6,489 1,926,290
1973 293,824 400,564 694,388 3,161 293,255 42,511 800,743 1,155 1,835,213
1974 418,521 455,556 874,077 4,753 412,923 46,224 911,613 2,118 2,251,708
1975 641,621 582,369 1,223,990 21,043 601,859 63,793 862,218 3,377 2,776,280
1976 818,588 554,414 1,373,002 32,488 547,622 115,217 946,440 1,745 3,016,514
1977 280,919 293,236 574,155 0 0 389,065 581,994 LI 1,546,325
1978 742,385 710314 1,452,699 3,566 13,348 121,225 786,517 1,691 2,379,046
1979 690,659 969,237 1,659,896 66,081 582,308 187,630 882,549 1,766 3,380,230
1980 730,545 799,204 1,529,749 19,722 384,835 46,459 875,045 2,131 2,857,941
1981 1,057,273 852,289 1,909,562 12,000 896,428 279,161 838,557 4,688 3,940,396
1982 928,721 821,303 1,750,024 0 215,873 154,882 776,330 4,646 2,901,755
1983 483,499 701,370 1,184,869 0 13,019 181,453 602,905 7,849 1,990,095
1984 725,925 862,694 1,588,619 3,663 259,254 381,024 832,332 7,040 3,071,932
1985 992,538 1,002,915 1,995,453 9,638 298,034 404,842 870,008 4,033 3,582,008
1986 998,611 997,025 1,995,636 2,595 34,025 193,606 791,737 3,865 3,021,464
1987 1,096,368 1,033,718 2,130,086 6,949 107,958 377,592 831,947 7,672 3,462,204
1988 1,316,820 1,068,302 2,385,122 0 0 507,076 794,834 4,889 3,691,921
1989 1,602,454 1,251,293 2,853,747 0 0 474,559 830,500 8,135 4,166,941
1990 1,876,072 706,079 2,582,151 0 90 424,697 875,099 9,262 3,891,299
1991 536,669 12,444 549,113 3,521 0 551,051 565,395 4,879 1,673,959
1992 961,649 509,805 1,471,454 1,156 0 144,789 613,978 2,605 2,233,982
1993 1,064,866 1,250,369 2,315,235 0 0 254,854 822,589 2,609 3,395,287
1994 1,134,992 614,359 1,749,351 48,150 64,475 236,739 874,018 8,200 2,980,933
1995 801,570 1,165,523 1,967,093 17,984 46,346 78,425 860,077 2,575 2,972,500
1996 1,145,638 1,369,187 2,514,825 12,091 16,556 251,391 934,997 3,907 3,733,767
1997 1,258,456 1,067,319 2,325,775 2,814 18,618 322,000 993,211 4,146 3,666,564
1998 864,795 860,724 1,725,519 9,982 10,306 134,682 872,738 2,108 2,755,335
1999 1,405,299 1,333,592 2,738,891 61,191 96,879 85,312 1,108,672 4,324 4,095,269
2000 2,022,703 1,177,974 3,200,677 170,302 138,483 332,654 1,085,886 4,030 4,932,032
2001 1,162,897 383,845 1,546,742 10,261 33,174 535,160 1,078,656 2,929 3,206,922
2002 1,808,017 765,013 2,573,030 9,528 27,637 307,162 1,132,938 3,694 4,053,989

Total 30,263,895 25,750,436 51,894,559 567,244 6,125,638 8,046,568 29,651,342 129,676 100,534,799

aIncludes water conveyed for SWP and non-SWP water contractors.
bIncludes amounts of water diverted according to various water right agreements.
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other agencies, according to terms of various
local water right agreements. Water may pass
through SWP transportation facilities or a por-
tion may be stored in SWP reservoirs for release
at a later time.

Two South Bay Aqueduct contractors holding
water rights to runoff from the Lake Del Valle
watershed received 8,684 acre-feet of local
water; and ten nonproject agencies in the
Feather River area received 1,132,938 acre-feet.

The Feather River water right settlement con-
tractors are agencies that held water rights for
Feather River water before the SWP was built.
The Department negotiated settlements with
these water rights holders and agreed to deliver
a regulated water supply from Oroville in
exchange for the agencies” agreement concern-
ing their Feather River water rights.

In addition, the Department conveyed
138,575 acre-feet of CVP water through SWP
facilities for the Bureau.

Dry Year Water Purchase Program. In 2002,
significant areas of California experienced water
deficiencies. To reduce the possibility of adverse
economic impacts and hardship associated with
water shortages, the Department initiated the
Dry Year Water Purchase Program. The total
amount of dry year water delivered to four par-
ticipating agencies was 17,119 acre-feet.

Environmental Water Account. EWA is a
cooperatively managed program intended to
provide protection to the fish of the San Fran-
cisco Bay/Sacramento-San Joaquin Delta Estu-
ary through environmentally beneficial changes
and increased flexibility in the operation of the
SWP and CVP, at no uncompensated water cost
to the project’s water users.

Year 2002 was EWA’s second year of operation.
The first fish actions occurred in January and
continued throughout the year. Management
agencies (National Marine Fisheries Services,
U.S. Fish and Wildlife Service, and the Depart-
ment of Fish and Game) required 280,353 acre-
feet of curtailments for fish protection, which
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was achieved by reduced pumping at Banks
and Tracy Pumping Plants. In 2002, to minimize
spillage of EWA water from San Luis Reservoir,
the Department implemented a 2 for 1 exchange
with the State Water Contractors. A total of
40,012 acre-feet of water was transferred to the
contractors in return for 20,006 acre-feet of
water transferred back by the contractors in July
and August. Thus, a total of 20,006 acre-feet of
water was saved for use later in the year. The
Department was able to compensate the

SWP for its pumping reductions by acquiring
75,952 acre-feet in variable assets and

206,158 acre-feet of purchase assets through
contract agreements. Year 2002 ended with
23,357 acre-feet of water for use during 2003.

Delta Resources and
Environmental Issues

The 738,000-acre Delta is the heart of Califor-
nia’s water environment. The Delta, at the
convergence of the Sacramento and San Joaquin
Rivers, is a network of islands, sloughs,
marshes, and reclaimed farmland that stretches
from Sacramento to San Francisco Bay. A source
of drinking water for about two-thirds of Cali-
fornia’s population, the Delta also provides irri-
gation for the Central Valley.

The State Water Resources Control Board has
adopted water quality control plans and policies
to protect the Delta’s water quality and ecosys-
tem while at the same time maintaining SWP
water supply reliability.

Bay-Delta Water Right Hearings

Implementation of the Bay-Delta Plan. In
2001, SWRCB adopted Water Right Order
2001-05, staying Phase 8 and requiring the
Department and the Bureau to continue to meet
certain objectives in the Bay-Delta Plan until
adoption of a further decision assigning respon-
sibility for meeting those objectives. Under
Order WR 2001-05, Phase 8 would have been
automatically dismissed on October 26, 2002,
unless SWRCB received notice from the Depart-
ment or the Bureau requesting resumption of
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Phase 8. On October 17, 2002, however, SWRCB
adopted an order extending the automatic dis-
missal date to allow time for parties to sign a
water management settlement agreement, and
to dismiss Phase 8 on January 31, 2003. During
2002, the Department, the Bureau, Sacramento
Valley upstream water users, and certain down-
stream water users negotiated a settlement in
lieu of continuing with the SWRCB Phase 8
hearings. These efforts culminated in December
2002 with these agencies beginning to sign a
short-term settlement agreement, known as the
Sacramento Valley Water Management Agreement
or Short-Term Settlement Agreement. SVWMA
avoided the adversarial issues of Phase 8 and
was developed to promote better management
of California’s water resources.

CALFED Bay-Delta Program

In 2002, the CALFED Bay-Delta Program contin-
ued to work on a comprehensive, long-term
solution for the Delta. CALFED is part of a pro-
cess defined in the State-federal Framework
Agreement, signed in June 1994, which calls for
a cooperative and coordinated response to solve
long-term water quality and ecosystem prob-
lems in the Bay-Delta Estuary. CALFED is
responsible for developing long-term solutions
for fish and wildlife, water supply reliability,
flood control, and water quality problems in the
estuary.

Surface Storage Investigation. The Storage
Program is part of an ongoing evaluation of the
appropriate role of storage, both groundwater
and surface storage, in the CALFED solution.
Surface Storage Investigations staff continued to
evaluate five potential reservoir projects—In-
Delta Storage, Los Vaqueros Reservoir Enlarge-
ment, Shasta Lake Enlargement, North-of-the-
Delta Offstream Storage, and the Upper San
Joaquin River Basin Storage.

Environmental Water Account. CALFED’s
Environmental Water Account had its second
year of operation in 2002. EWA is designed to
provide water at critical times to meet environ-
mental needs at no uncompensated cost to

SWP/CVP water users. To do that, EWA buys
water from willing sellers or diverts surplus
water when safe for fish. EWA then banks,
stores, transfers, and releases the water as
needed to protect fish and compensate water
users. Between 2001 and 2002, acquisition of
assets for EWA’s use was achieved through
annual contracts with willing water sellers and
source-shift participants.

South Delta Improvements Program. In 1999,
CALFED decided that South Delta facilities
would be included as a key component of the
CALFED decision-making process. Subse-
quently, the program was renamed the South
Delta Improvements Program. SDIP’s purpose
is to improve the reliability of existing SWP
facilities; ensure that water of adequate quantity
and quality is available for diversion to the
South Delta Water Agency’s service area; and
reduce the effects of SWP exports on both
aquatic resources and direct losses of fish in the
south Delta. Biological monitoring programs
have been conducted and four temporary rock
barriers installed on an annual basis during low
flow conditions. A Draft EIR/EIS for SDIP is
scheduled for release in 2003 and a final EIR/
EIS in 2004.

Status of Threatened Listings

North American Green Sturgeon. On June 12,
2001, the National Marine Fisheries Service was
petitioned to list the North American green
sturgeon (Acipenser medirostris) as either a
threatened or endangered species under the fed-
eral Endangered Species Act. In a 90-day find-
ing notice published in the Federal Register on
December 14, 2001, NOAA Fisheries deter-
mined that the petition had merit, and initiated
a status review for green sturgeon that was
extended until early 2003.

Splittail. USFWS listed splittail as threatened
under FESA in 1999. In 2001, USFWS opened
the ESA listing comment period for splittail on
three separate occasions. A final rule is still
pending and is expected in early 2003.
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Power Resources

In 2002, SWP pumping plants consumed

8.39 million MWh of energy and power plants
generated 4.95 million MWh of energy. The
Department sold 1.17 million MWh of energy in
2002 to 15 utilities and 13 power marketers for
total revenues of $58.09 million in 2002. The
Department also received $24.67 million in reve-
nues for capacity sales and exchanges, including
$17.14 million for transactions made through
the California Independent System Operator.

The Department purchased 2.09 million MWh
of energy at a cost of $62.41 million. Associated
costs for capacity totaled $21.07 million. Other
SWP power costs, including transmission, oper-
ation, maintenance, and ISO ancillary services,
totaled $84.7 million. The sidebar below docu-
ments 2002 SWP power generation and con-
sumption.

Southern California Edison Energy
Exchanges

The Department and Southern California Edi-
son have two existing agreements (Power Con-
tract and Capacity Exchange Agreement) for the
exchange of energy. From June 1, 2000, through
May 5, 2001, SCE curtailed the delivery of
exchange energy to the Department under cir-
cumstances that were disputed by the Depart-
ment. The dispute culminated in a December 26,
2002, Settlement Agreement in which the parties

agreed to revise certain agreement provisions
pertaining to SCE’s right to interrupt or curtail
deliveries of energy to the Department. Addi-
tionally, SCE paid the Department $30 million as
compensation for curtailing exchange energy
during 2000 and 2001.

California Energy Resources Scheduling
Division

During the 2001 energy crisis, the Governor
ordered the Department to begin purchasing
short-term and long-term energy on behalf of
the State’s investor-owned utilities, Pacific Gas
and Electric and SCE. This act created CERS,
which manages long-term power contracts for
the utilities. From January 17 through
December 31, 2002, CERS purchased and sched-
uled electricity to meet the demands on the
State’s utilities. CERS is funded independently
of the financial systems related to the SWP.

Oroville Facilities Relicensing

The existing 50-year term hydroelectric license
for the Oroville facilities will expire January 31,
2007. To obtain a new license the Department
must file a new application to FERC by

January 31, 2005. During 2002, primary achieve-
ments included filing a “Notice of Intent To File
Application for New License” with FERC; com-
pletion of a draft guidance document for cumu-
lative impacts and Endangered Species Act

Power Generation and Consumption
Energy generation by SWP facilities
Energy purchased under long-term agreements
Short-term energy purchases

Total energy available to the SWP

Energy sales

Net power consumption of the SWP

State Water Project Power Generation and Consumption in 2002

Millions of Megawatt Hours
4.95
2.96
1.65
9.56
(1.17)
8.39
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compliance; distribution of Final National Envi-
ronmental Policy Act Scoping Document and
California Environmental Quality Act Notice of
Preparation; collaborative concurrence on and
the initial implementation of 71 field studies
needed to support the Department’s license
application that will be filed before January 31,
2005; and preliminary development of a frame-
work for settlement agreement negotiations and
screening criteria for potential protection, miti-
gation, and enhancement measures.

Restructuring of the Electric Utility
Industry

In 2002, the Department worked closely with
ISO and provided data to help toward modeling
various stakeholder processes, such as Market
Design 2002; Congestion Revenue Rights;
Locational Marginal Pricing; and Metered
Subsystems.

Financial Analysis
In 2002, the Department continued to pay bond-

holders as scheduled. The SWP was financially
viable and was indirectly paid for by the

approximately 23 million water users who were
served by the project. Direct payment was
through the 29 long-term water contractors

In 2002, the SWP handled approximately

$733 million in income and $733 million in
expenses. The sidebar below shows a 2002
income statement for the SWP.

Monterey Amendment

The Monterey Amendment, based on the 1994
Principles of Agreement, was designed to
increase the reliability of existing water sup-
plies, provide stronger financial management
for the SWP, and increase water management
flexibility. An EIR was prepared by the Central
Coast Water Authority.

In 1995, the Planning and Conservation League
tiled a lawsuit against the Department and
CCWA, challenging CEQA compliance. PCL
later amended the complaint, alleging that the
Department could not legally transfer the Kern
Water Bank to the Kern County Water Agency
as part of the Monterey Amendment.

Revenues
Water contractor payments
Revenue bond cover adjustments
Rate management adjustments
Other revenue
Total operating revenues
Expenses
Deposits to reserves

Water bond principal
Water bond interest

Net system revenues

2002 Income Statement for the State Water Project

Project operations, maintenance, and power

Total operating expenses and debt service

Thousands of Dollars

$ 711,143
(44,855)
(40,443)
107,307

$733,152

$ 437,437
27,822
103,140
164,753

$733,152
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In 1996, a Sacramento County Superior Court
judge ruled in favor of the Department and
CCWA and dismissed the lawsuit. PCL
appealed the decision to the Third District
Court of Appeal, which reversed the Superior
Court ruling and ordered a new EIR to be pre-
pared by the Department. The Department then
filed a petition asking the California Supreme
Court to review the Court of Appeal’s decision;
in 2000 the California Supreme Court denied
review.

The parties commenced mediation on March 26,
2002, and proceedings in Superior Court were
stayed pending completion of mediation. On
July 18, 2002, the parties reached agreement on
principles for settling the lawsuit. The Depart-
ment started preparing a new EIR and the inter-
ested parties continued mediation to convert the
settlement principles into a legal agreement.
The final settlement agreement is being pre-
pared for execution and submittal to the Supe-
rior Court for approval.

Woater Security, Clean Drinking
Woater, Coastal and Beach
Protection Act of 2002
(Proposition 50)

California voters approved the Water Security,
Clean Drinking Water, Coastal and Beach Protection
Act of 2002 (Proposition 50, Chapter 8) in the
November 2002 elections.

Proposition 50 allocates funds to the Depart-
ment for making grants for specified projects
that support integrated regional water manage-
ment efforts. The Department would administer
50 percent of the $500 million provided for inte-
grated regional water management grants for
projects to “protect communities from drought,
protect and improve water quality, and improve
local water security by reducing dependence on
imported water.”

No funds were committed for 2002.
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Security of the
State Water Project

Security and protection of the SWP is a primary
goal for the Department. Since September 2001,
the Department is significantly more secure and
vigilant. The Department has taken action to
further increase security, regulate access, and
closely monitor activities at SWP facilities and
the Department’s offices.

While the Department does not discuss details
of its security program, it does coordinate very
closely on security issues and emergency pre-
paredness with federal and State public safety
and law enforcement agencies, the Bureau, utili-
ties, regional and municipal water entities, and
others. The Department is a catalyst at the State
level on security planning, coordination, and
communication among agencies that share a
concern to protect lives and infrastructure, espe-
cially water agencies.

Project Development

East Branch Extension

Work continued on the East Branch Extension of
the California Aqueduct. Construction began in
1999. It is being constructed to convey

8,650 acre-feet of SWP water annually to the San
Bernardino Valley Municipal Water District and
the San Gorgonio Pass Water Agency service
area. In 2002, all contracts were under construc-
tion and it is anticipated that the Extension will
be fully operational in early 2003.

Pipeline Reaches 1, 2, and 3 of the East Branch
Extension were completed and used to supply
water to San Bernardino Valley Municipal Water
District.

The Department is working with two regional
water agencies—San Gorgonio and San Bernar-
dino—to build the pipeline. San Gorgonio is the
last original contractor to receive SWP water.
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Initial filling of Crafton Hills Reservoir on the
East Branch Extension began on May 3 and fin-
ished in September.

A map of the East Branch Extension, Phase I
area, is shown in Figure ES-1.

Financing

The balance of the project costs will be financed,
as needed, through the sale of short-term com-
mercial paper notes and SWP revenue bonds.

Planning

Arroyo Pasajero

The Arroyo Pasajero and its tributaries drain the
coastal mountains west of the California Aque-
duct in Fresno County. During heavy rainfall,
high flows in the Arroyo Pasajero carry heavy
sediment loads. Over eons, this flood sediment
has formed an alluvial fan traversed by the Cali-
fornia Aqueduct, which forms a barrier to
Arroyo flood flows. Flood control facilities con-
structed to solve this problem include the West
Side Detention Basin, designed to store storm
runoff and sediment, an evacuation culvert to
release floodwaters east of the Aqueduct, and
drain inlets to release floodwaters into the
Aqueduct. Since the floods of 1969, when nearly
all the West Side Detention Basin’s planned 50-
year sediment storage space was filled, the
Department and the Bureau have worked to
minimize the effects of heavy flooding.

In 1990, the Department asked the U.S. Army
Corps of Engineers to help identify solutions to
the Arroyo Pasajero flooding and sediment
problems. Two candidate plans were prepared
and released to the public in 1999; however, due
to prohibitive costs, neither plan was adopted.

Since then the Department and the Bureau have
been working on an alternate plan. This plan
would rely on increased storage in the existing
West Side Detention Basin, possibly combined
with a reservoir to be constructed in the western
Tulare Lakebed east of the Aqueduct.

The Department and the Bureau’s version of
this western Tulare Lakebed plan provides a
lower, but acceptable, level of flood protection
at considerably lower cost than the original. The
State Water Contractors asked the Department
to develop the least costly alternative that
would still provide a 100-year level of flood pro-
tection to the Aqueduct. The Department plans
to finish its feasibility investigation into this
more cost effective plan during 2003.

Community Service

In addition to water supply, the Department
provided education and outreach, recreation
opportunities on the SWP, and local assistance
to users of the SWP. The Department managed
several programs—including the Water Use
Efficiency Program, Agricultural Drainage Pro-
gram, and Environmental Impact Document
Review—that benefited local agencies and the
29 long-term water contractors.
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alifornia’s diverse geography contains both the highest and lowest elevations in the
coterminous United States, with a resulting diversity of climate that ranges from
desert to alpine to subtropical. In a typical year, some areas receive as little as
2 inches of rain, while others receive more than 100. This diversity of geography and climate
creates an intricate and constantly changing pattern of water supplies, which, in turn, cre-
ates enormous challenges in managing this vital resource.

Like present-day Californians, the earliest set-
tlers faced the problem of how best to conserve,
control, and deliver water. Remains of aque-
ducts, canals, and dams are still found near
some of California’s original missions. The first
recorded aqueduct was 6 miles long; it was built
in 1770 to serve the San Diego mission. In the
early twentieth century, several cities—San
Francisco and Los Angeles among them—built
aqueducts to convey water from the Sierra
Nevada to other parts of the State.

In 1951, after many years of discussion and
study, the Legislature authorized construction
of a water storage and supply system to capture
and store runoff in Northern California and
deliver it to areas of need throughout the State.
Eight years later, the Legislature passed the
Burns-Porter Act, which provided the mecha-
nism for obtaining funds necessary to construct
the initial facilities. In 1960, California voters
approved an issue of $1.75 billion in general
obligation bonds, as authorized in the act,
thereby obtaining funds to build the State Water
Project. In 1962, the first water was delivered
through a portion of the South Bay Aqueduct to
two long-term contracting agencies in Alameda
County.

Today the SWP, managed by the Department of
Water Resources, is the largest state-built, multi-
purpose water project in the country. The SWP
was designed and built to deliver water, control
floods, generate power, provide recreational
opportunities, and enhance habitats for fish and
wildlife. About 23 million of California’s esti-
mated 35 million residents benefit from SWP

water; it irrigates about 750,000 acres of farm-
land, mainly in the south San Joaquin Valley.

Precipitation and Runoff

The water stored and delivered by the SWP
originates from rainfall and snowmelt runoff in
Northern and Central California’s watersheds,
where most of the State’s precipitation occurs.

Since 1968, the Department has monitored and
recorded annual precipitation and runoff,
because precipitation, snowpack, and the rate
and amount of snowmelt help determine how
much water the SWP can deliver in any given
year. The water year as designated by the
Department is October 1 through September 30.

Woater Delivery Facilities

The SWP depends on a complex system of
dams, reservoirs, power plants, pumping
plants, canals, and aqueducts to deliver water.
Although initial transportation facilities were
essentially completed in 1973, other facilities
have since been built, and still others are either
under construction or are planned to be built as
needed (Figure 1-1). The SWP facilities include
28 dams and reservoirs, 26 pumping and
generating plants, and approximately 660 miles
of aqueducts.

Existing long-term SWP water supply contracts
call for the annual delivery of 4,125,031 acre-feet
of Table A water by 2002 through SWP facilities,
gradually increasing to a maximum of
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Antelope Lake
Lake Davis

Frenchman Lake
Grizzly Valley Pipeline
Middle Fork Feather River

South Fork Feather River

North Bay Aqueduct

South Bay Aqueduct

San Luis Reservoir
Los Banos Reservoir

Dos Amigos Pumping Plant
Las Perillas Pumping Plant

Badger Hill Pumping Plant

Devil's Den Pumping Plant

Bluestone Pumping Plant
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Oso Pumping Plant
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Figure I-1. Names and Locations of Primary Water Delivery Facilities Current and Projected,
December 31, 2002



The State Water Project

Chapter 1

4,172,686 acre-feet by 2020. A number of
changes have occurred since the long-term
water contracts were signed in the 1960s. These
changes include population growth variations,
differences in local use, local water conservation
programs, and conjunctive-use programs. The
SWP delivered 2,573,030 acre-feet of approved
Table A water to long-term contractors’ service
areas in 2002. Demands for SWP water are
expected to increase as the population of Cali-
fornia continues to increase.

Project Design

Water from rainfall and snowmelt runoff is
stored in SWP conservation facilities and deliv-
ered via SWP transportation facilities to water
agencies and districts in Southern California,
Central Coastal, San Joaquin Valley, South Bay,
North Bay, and Upper Feather River areas.

Three small reservoirs—Lake Davis, Frenchman
Lake, and Antelope Lake—are the northernmost
SWP facilities. Situated on Feather River tribu-
taries in Plumas County, these lakes are used
primarily for recreation; they also provide water
to the City of Portola and local agencies that
have water rights agreements with the
Department.

Downstream from these three lakes is Lake
Oroville, the keystone of the SWP. Lake Oroville
conserves water from the Feather River water-
shed. Created by Oroville Dam, the tallest earth-
fill dam in the Western Hemisphere, Lake
Oroville is the project’s largest storage facility,
with a capacity of about 3.5 million acre-feet

(an acre-foot is about 326,000 gallons).

Releases from Lake Oroville flow down the
Feather River into the Sacramento River, which
drains the northern portion of California’s great
Central Valley. The Sacramento River flows into
the Sacramento-San Joaquin Delta, comprised of
738,000 acres of land interlaced with channels
that receive runoff from 40 percent of the State’s
land area. The SWP, along with the federal Cen-
tral Valley Project and local agencies, diverts
water from the Delta.

From the northern Delta, Barker Slough Pump-
ing Plant diverts water for delivery to Napa and
Solano Counties through the North Bay Aque-
duct, completed in 1988. Near Byron, in the
southern Delta, the SWP diverts water into Clif-
ton Court Forebay for delivery south of the
Delta. Banks Pumping Plant lifts water from
Clifton Court Forebay into Bethany Reservoir;
from Bethany Reservoir, the South Bay Pump-
ing Plant lifts water into the South Bay Aque-
duct to supply Alameda and Santa Clara
Counties. The South Bay Aqueduct provided
initial deliveries in 1962 and has been fully oper-
ational since 1965.

Most of the water delivered to Bethany Reser-
voir from Banks Pumping Plant flows into the
California Aqueduct. This 444-mile-long main
aqueduct conveys water to the primarily agri-
cultural lands of the San Joaquin Valley and the
mainly urban regions of Southern California.

The California Aqueduct winds along the west
side of the San Joaquin Valley. It transports
water to O’Neill Forebay, Gianelli Pumping-
Generating Plant, and San Luis Reservoir. San
Luis Reservoir has a storage capacity of more
than 2 million acre-feet and is jointly owned by
the Department and the Bureau of Reclamation.
The Department’s share of gross storage in the
reservoir is about 1,062,000 acre-feet. Generally,
water is pumped into San Luis Reservoir during
late fall through early spring, and is temporarily
stored for release back to the California Aque-
duct to meet summertime peaking demands of
SWP and CVP contractors.

SWP water not stored in San Luis Reservoir, and
water eventually released from San Luis, con-
tinue to flow south through the San Luis Canal,
a portion of the California Aqueduct jointly
owned by the Department and the Bureau.

As the water flows through the San Joaquin Val-
ley, numerous turnouts convey the water to
farmlands within the service areas of the SWP
and CVP. Along its journey, the water is lifted
more than 1,000 feet by four pumping plants—
Dos Amigos, Buena Vista, Teerink, and
Chrisman—before reaching the foot of the
Tehachapi Mountains.



Chapter 1

The State Water Project

In the San Joaquin Valley near Kettleman City,
Phase I of the Coastal Branch Aqueduct serves
agricultural areas west of the California Aque-
duct. This branch was extended in Phase II to
serve municipal and industrial water users in
San Luis Obispo and Santa Barbara Counties,
beginning in August 1997.

The remaining water conveyed by the Califor-
nia Aqueduct is delivered to Southern Califor-
nia, home to about two-thirds of California’s
population. Before this water can be delivered,
it must first cross the Tehachapi Mountains.
Pumps at Edmonston Pumping Plant, situated
at the foot of the mountains, raise the water
1,926 feet—the highest single lift of any pump-
ing plant in the world. Then the water enters
8.5 miles of tunnels and siphons as it flows into
Antelope Valley, where the California Aqueduct
divides into two branches: the East Branch and
the West Branch.

The East Branch carries water through Alamo
Power Plant, Pearblossom Pumping Plant, and
Mojave Siphon Power Plant into Silverwood
Lake in the San Bernardino Mountains. From
Silverwood Lake, water flows through the San
Bernardino Tunnel into Devil Canyon Power
Plant. Water continues down the East Branch
through the Santa Ana Pipeline to Lake Perris,
the southernmost SWP reservoir.

The East Branch Extension, Phases I and II, will
carry water from Devil Canyon Power Plant
Afterbay to Cherry Valley, bringing water to
Yucaipa, Calimesa, Beaumont, Banning, and
other communities. When completed, the East
Branch Extension will be a nearly 33-mile pipe-
line linking parts of service areas for San
Bernardino Valley Municipal Water District and
San Gorgonio Pass Water Agency to the Califor-
nia Aqueduct.

Construction of the East Branch Extension,
which started in February 1999, continued dur-
ing 2002. Pipeline Reaches 1, 2, and 3 were com-
pleted. Initial filling of Crafton Hills Reservoir
began on May 3, 2002, and finished in
September.

Water in the West Branch flows through Warne
Power Plant into Pyramid Lake in Los Angeles
County. From there it flows through the Angeles
Tunnel, Castaic Power Plant, Elderberry Fore-
bay, and Castaic Lake, terminus of the West
Branch. Castaic Power Plant is operated by the
Los Angeles Department of Water and Power.

The energy needed to operate the SWP, the sin-
gle largest user of electrical power in California,
comes from a combination of its own hydroelec-
tric and coal-fired generation plants and power
purchased and exchanged from other utilities.
The coal-fired plant and the project’s eight
hydroelectric power plants, including three
pumping-generating plants, produce enough
electricity in a normal year to supply about
two-thirds of the necessary operating power.

Tables 1-1 through 1-5 present statistical infor-
mation about primary reservoirs, primary
dams, pumping plants, power plants, and aque-
ducts. Additional information regarding opera-
tion of the plants under full development can be
found in Chapter 10.

Table I-1. Physical Characteristics of
Primary Storage Facilities

Gross
Capacity Surface Shore-
(Acre- Area line
Facility feet) (Acres) (Miles)
Antelope Lake 22,600 930 15
Frenchman Lake 55,500 1,580 21
Lake Davis 84,400 4,030 32
Lake Oroville 3,537,600 15,800 167
Thermalito Forebay 11,800 630 10
Thermalito Afterbay 57,000 4,300 26
Thermalito Diversion Pool 13,400 320 10
Clifton Court Forebay 31,300 2,180 8
Bethany Reservoir 5,100 180 6
Lake Del Valle 77,100 1,060 16
San Luis Reservoir 2,040,500 12,700 65
SWP storage, 1,062,183 AF
O’Neill Forebay 56,400 2,700 12
SWP storage, 29,500 AF

Los Banos Reservoir 34,600 620 12
Little Panoche Reservoir 5,580 190 6
Quail Lake 7,600 290 3
Pyramid Lake 171,200 1,300 21
Elderberry Forebay 32,500 500 7
Castaic Lake 323,700 2,240 29
Silverwood Lake 75,000 980 13
Lake Perris 131,500 2,320 10
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Table 1-2. Physical Characteristics of Primary Dams

Structural
Crest Structural Crest Volume
Elevation Height Length (Thousand
Facility (Feet) (Feet) (Feet) Cubic Yards)

Antelope 5,025 120 1,320 380
Frenchman 5,607 139 720 537
Grizzly Valley 5,785 132 800 253
Oroville 922 770 6,920 80,000
Thermalito Diversion 233 143 1,300 154
Thermalito Forebay 231 9l 15,900 1,840
Thermalito Afterbay 142 39 42,000 5,020
Clifton Court Forebay 14 30 36,500 2,440
Bethany 250 121 3,940 1,400
Del Valle 773 235 880 4,150
Sisk 554 385 18,600 77,645
O’Neill 233 88 14,350 3,000
Los Banos Detention 384 167 1,370 2,100
Little Panoche Detention 676 152 1,440 1,210
Pyramid 2,606 400 1,090 6,800
Elderberry Forebay 1,550 200 1,990 6,000
Castaic 1,535 425 4,900 46,000
Cedar Springs 3,378 249 2,230 7,600
Perris 1,600 128 11,600 20,000

Table 1-3. Pumping Plant Characteristics

Normal Total Flow at Total Motor

Number of Static Head Design Head Rating
Facility Units (Feet) (cfs) (hp)
Thermalito 3 (p-g)? 85-102 9,120 120,000
Hyatt 3 (p-g)? 410-660 5610 519,000
Barker Slough 9 95-120 228 4,800
Cordelia I 104-439 138 5,600
Banks 11 236-252 10,670 333,000
South Bay 9 566 330 27,750
Del Valle 4 0-38 120 1,000
Gianelli 8 (p-g)? 99-327 11,000 504,000
Dos Amigos 6 107-125 15,450 240,000
Las Perillas 6 55 461 4,050
Badger Hill 6 151 454 11,750
Devil’s DenP 6 521 134 10,500
BluestoneP 6 484 134 10,500
Polonio Pass P 6 533 134 10,500
Buena Vista P 10 205 5,405 144,500
TeerinkP 9 233 5,445 150,000
Chrismanb 9 518 4,995 330,000
Edmonston® 14 1,926 4,480 1,120,000
Oso 8 231 3,252 93,800
Pearblossom 9 539-546 2,575 203,200

aThe p-g indicates pumping-generating units.
bThese plants have one unit in reserve.
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Table 1-4. Power Plant Characteristics, by Type and Facility

Normal Total Flow at Net
Number of Static Head Design Head Dependable Nameplate
Type and Facility Units (Feet) (cfs) Capacity Capacity
Hydro
Thermalito Diversion Dam | 63-77 615 33 33
Thermalito 4 (3 p-g)? 85-101 17,400 128 126.1
Hyatt 6 (3 p-g)?® 410-676 16,950 639 714
Gianelli (total) 8 p-g 99-327 16,960 362.25 424
Alamo | 115-141 1,740 18 18
Warne 2 719-739 1,600 76 782
Mojave Siphon 3 81-136 2,880 14 30
Devil Canyon 4 1,406 2,940 235 291
Castaic (total) 7 (6 p-g)? 900-1,050 20,820 1,319.7
SWP shareP n/a n/a n/a

Geo-thermal
Reid Gardner, Unit 4 (total) I¢ 275 265
SWP share of generationd

AThe p-g indicates pumping-generating units.

bBased on the amount of water that SWP releases.

CLife of the plant is expected to extend through 2013.

dSWP ownership share in Reid Gardner, Unit 4, is 67.8 percent.

Table |-5. Total Miles of Aqueducts

Channel and

Facility Reservoir Canal Pipeline Tunnel Total
North Bay Aqueduct 0.0 0.0 27.4 0.0 274
South Bay Aqueduct 0.0 8.4 329 1.6 429
Subtotal 0.0 8.4 60.3 1.6 703
California Aqueduct, Main Line
Delta to O’Neill Forebay 1.4 67.0 0.0 0.0 68.4
O’Neill Forebay to Kettleman City 22 103.5 0.0 0.0 105.7
Kettleman City to Edmonston Pumping Plant 0.0 120.9 0.0 0.0 120.9
Edmonston Pumping Plant to Tehachapi Afterbay 0.0 0.2 25 7.9 10.6
Tehachapi Afterbay to Lake Perris 29 93.4 383 3.8 138.4
Subtotal 6.5 385.0 408 1.7 444.0
California Aqueduct Branches
West Branch 9.2 9.1 6.4 72 319
Coastal Branch 0.0 15.0 97.9 2.7 115.6
Subtotal 9.2 24.1 104.3 9.9 147.5
Total 15.7 417.5 205.4 23.2 661.8
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Additional Construction

SWP aqueduct facilities were initially designed
and constructed to provide service to all agen-
cies to meet their water delivery needs up to
1990. Project water conservation reservoirs were
planned to be constructed in stages as water
demands increased. Oroville and San Luis were
the first SWP conservation reservoir facilities
constructed. Additional SWP facilities were
scheduled to meet increased demands. It was
anticipated that population growth in delivery
service areas and water supply areas of origin
would influence the final schedule for the addi-
tional SWP facilities. However, increased costs,
environmental issues, and increased non-SWP
demands for limited water supplies delayed the
construction schedule for some of the planned
additional facilities.

In response to changes in water management
policy, the Department continues to reassess
plans for the additional facilities that will incor-
porate increased environmental safeguards
while also increasing the SWP delivery yield.
Developing these plans involves the time-
consuming process of finding technically suit-
able projects and satisfying the many complex
and dynamic environmental procedures, laws,
and regulations.

In the mid-1980s, the Department began plan-
ning an offstream storage complex, Los Banos
Grandes, in Merced County. Initial plans for Los
Banos Grandes were completed, but additional
planning has been suspended until environ-
mental concerns have been addressed. The
Department also developed alternative methods
of storing water, including the Kern Water Bank,
a conjunctive-use groundwater storage facility
located in Kern County.

The signing of the Monterey Agreement in
December 1994 set the principles for perma-
nently transferring the State-owned Kern Fan
Element of the Kern Water Bank from the
Department to two agricultural contractors,
Kern County Water Agency and Dudley Ridge

Water District. The transfer occurred August 9,
1996.

The Department continues to plan, design, and
construct transportation and power-producing
facilities for the SWP. The enlarged Devil Can-
yon Power Plant and the new Devil Canyon
Power Plant Second Afterbay became opera-
tional in 1995. Mojave Siphon Power Plant was
completed in 1996. Phase II of the Coastal
Branch of the California Aqueduct began opera-
tion in August 1997. The Coastal Branch can
transport about 50,000 acre-feet of water annu-
ally to San Luis Obispo and Santa Barbara
Counties.

Methods of Financing

Project facilities have been constructed with sev-
eral general types of financing: general obliga-
tion bonds and tideland oil revenues (under the
Burns-Porter Act, which was approved by the
Legislature in 1959, and the bond issue
approved by voters in 1960); revenue bonds;
and capital resources revenues. Repayment of
these funds and the operations, maintenance,
power, and replacement costs associated with
water supply are paid by the 29 agencies and
districts that have long-term contracts with the
Department for SWP water; costs are repaid as
they are incurred.

The contracts initially provided for a combined
maximum annual Table A amount of

4,230,000 acre-feet of water supply. As a result
of contract amendments in the 1980s and

the Monterey Amendment, the current
combined maximum annual Table A totals
4,172,686 acre-feet. The contracts are in effect
for the longest of the following periods:

+ the project repayment period, which extends
to the year 2035;
o 75 years from the date of the contract; or

e the period ending with the latest maturity
date of any bond used to finance the con-
struction costs of project facilities.
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Long-Term Contracting Agencies

From 1963 through 1967, 32 agencies or districts
signed long-term water supply contracts with
the Department. However, in 1965, the City of
West Covina was annexed to the Metropolitan
Water District of Southern California, and in
1981 Hacienda Water District was assigned to
Tulare Lake Basin Water Storage District. On
January 1, 1992, Castaic Lake Water Agency
assumed all rights and obligations granted to

10

Devil’s Den Water District according to its long-
term water supply contract. The 29 agencies and
districts that now have long-term contracts with
the Department as of December 31, 2002, are
listed in Figure 1-2 and Table 1-6.

Figure 1-2 shows the name and location of each
contracting agency and district and lists the first
year of SWP delivery service for each. Table 1-6
presents information about each contracting
agency.
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Plumas County
Flood Control and
Water Conservation
District, 1970

County of Butte, 1971

Napa County

Flood Control and '
Water Conservation
District, 1968

Solano County
Water Agency,
1986

Dudley Ridge
Water District,
1968

Castaic Lake

Water Agency
(Formerly Devil's
Den Water District, 1968)

Kern County
Water Agency,
1968

San Luis Obispo County
Flood Control and Water
Conservation District,
1997

Santa Barbara County
Flood Control and Water
Conservation District,
1997 Metropolitan
Water District of

Ventura County Southern California,

Flood Control

District, 1990 Iszzgi;/evesr' Branch San Gabriel
; Valley Municipal
astaie A'-;‘ke Water District, 1974
ater Agency, .
1979 Metropolitan San Gorgonio
Water District of Pass Water Agency,
Palmdale Southern California, 2003 (projected)

Water District,

1973 East Branch Service
1985

Figure 1-2. Names, Locations, and First Year of Service of Long-Term Contracting Agencies,
December 31, 2002
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Table 1-6. Long-Term Water Supply Contracting Agencies, by Area, as of December 31, 2002

Cumulative Maximum Payments Gross Area Assessed
Deliveries through Annual through as of Valuation Estimated
December 31, 2002 Table A December 31, 2002 December 31, 2002 2002 Population
Contracting Agency (Acre-Feet)? (Acre-Feet) (Dollars) (Acres) (Dollars)P December 31, 2002
Upper Feather River Area
City of Yuba City 12,506 9,600 2,931,231 6,976 2,075,108,529 48,369
County of Butte 10,405 3,500 808,803 1,069,000 6,239,500,000 172,600
Plumas County Flood Control
and Water Conservation District 10,472 1,630 1,255,848 1,676,056¢ 2,060,744,342¢ 21,200
Subtotal 33,383 14,730 4,995,882 2,752,032 10,375,352,871 242,169
North Bay Area
Napa County Flood Control and
Water Conservation District 192,390 21,100 54,264,131 510,010 14,008,347,997 128,145
Solano County Water Agency 427,845 46,296 72,333,440 537,600 28,007,960,594 394,542
Subtotal 620,235 67,396 126,597,570 1,047,610 42,016,308,591 522,687
South Bay Area
Alameda County Flood Control
and Water Conservation
District, Zone 7 958,240 78,000 92,351,646 275,900 26,883,954,795 180,000
Alameda County Water District 897,143 42,000 74,282,491 65,920 34,855,936,565 323,250
Santa Clara Valley Water District 3,060,309 100,000 231,965,120 849,000 147,074,863,200 1,715,374
Subtotal 4,915,692 220,000 398,599,257 1,190,820 208,814,754,560 2,218,624
San Joaquin Valley Area
County of Kings 79,851 4,000 3,356,085 893,300 3,847,066,037 122,848
Castaic Lake Water Agency 435,778 12,700 8,700 4,386,000 0
Dudley Ridge Water District 1,796,332 57,343 54,742,933 37,568 44,500,000 36
Empire West Side Irrigation District 97,157 3,000 2,786,640 7,400 d 50
Kern County Water Agency 27,414,376 1,000,949 1,264,417,469 5,161,000 39,989,475,308 695,000
Qak Flat Water District 174,787 5,700 4,393,429 4,500 d 10
Tulare Lake Basin Water Storage
District 4,008,817 111,527 112,957,016 189,519 152,288,305 23
Subtotal 34,007,098 1,195,219 1,442,653,571 6,301,987 44,037,715,650 817,967
Central Coastal Area
San Luis Obispo County Flood
Control and Water Conservation
District 21,134 25,000 42,670,991 2,122,240 24,314,798,958 246,681
Santa Barbara County Flood Control
and Water Conservation District 116,757 45,486 216,385,117 1,775,296 16,388,608,721 431,505
Subtotal 137,891 70,486 259,056,108 3,897,536 40,703,407,679 678,186
Southern California Area
Antelope Valley-East Kern Water
Agency 1,302,801 141,400 298,744,107 1,525,547 14,000,000,000 325,000
Castaic Lake Water Agency © 412,093 82,500 157,009,919 133,700 18,056,922,310 210,000
Coachella Valley Water District 653,996 23,100 137,278,811 639,857 27,867,344,456 219,793
Crestline-Lake Arrowhead Water Agency 39,190 5,800 17,602,964 55,100 1,500,527,807 25,000
Desert Water Agency 915,427 38,100 164,956,214 209,760 5.276,513,800 65,445
Littlerock Creek Irrigation District 18,995 2,300 4,651,947 10,000 266,368,755 2,900
Metropolitan Water District of ) ) 3
Southern California 21,083,363 2,011,500 6,113,104,378 3,328,000f 1,342,833,775,159¢ 17,600,000 f
Mojave Water Agency 174,146 75,800 142,275,821 3,160,400 13,300,357,119 353,391
Palmdale Water District 143,817 21,300 42,104,510 119,680 910,070,664 90,000
San Bernardino Valley Municipal
Water District 395,565 102,600 316,250,639 210,000 16,788,841,754 600,000
San Gabriel Valley Municipal Water
District 282,286 28,800 96,215,255 18,297 11,569,583,479 210,482
San Gorgonio Pass Water Agency 0 4,000 43,256,946 140,600 1,945,425,320 44,600
Ventura County Flood Control District 22,272 20,000 37,392,647 308,252 21,957,265,429 457,000
Subtotal 25,436,001 2,557,200 7,570,844,157 9,859,193 1,476,272,636,052 20,203,611
Total, State Water Project 65,156,250 4,125,031 9,802,746,545 25,049,1788 1,822,220,175,4038 24,683,2448

3All water delivered to long-term SWP contractors, including carryover, Article 21, surplus, unscheduled, exchange, permit, purchased, local, and non-SWP water.
bStatutes of 1978, Chapter 1207, added Section 135 to the Revenue and Taxation Code, requiring assessment at |00 percent of full value for the 1981-82 fiscal year and fiscal years thereafter.

“Total of all Plumas County Flood Control and Water Conservation District, including Last Chance Creek Water District.

dAssessed valuation not available on an agency area breakdown.

District includes land in the San Joaquin Valley Area formerly known as Devil's Den Water District.

fTotal for MWD, including Calleguas Municipal Water District, which is common to MWD and Ventura County Flood Control District.
£lIncludes duplicate values. Some areas that are within two or more agencies are included in each agency’s total.
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Information in this chapter was contrib-
uted by the Division of Operations and
Maintenance and the State Water

Project Analysis Office.
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The Suisun Marsh is a mosaic of seasonally managed wetlands, unmanaged
tidal wetlands, bays, and sloughs bordered by upland grasslands.
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Significant Events in 2002
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¢ The Delta Flood Protection Program contin-

ued developing valuable habitat, including
almost 36 acres for flood mitigation and
10 acres for enhancement.

» The Department is overseeing preparation

of an environmental impact report/envi-
ronmental impact statement for integrated
flood control and ecosystem restoration in
the North Delta. It has engaged stakehold-
ers and interested agencies through the
North Delta Improvements Group and the
Mokelumne-Cosumnes Watershed
Alliance.

o The Department initiated an agency and

stakeholder process to identify a preferred
alternative for increasing Clifton Court
Forebay diversions to 8,500 cfs as a part of
the South Delta Improvements Program.
Although no preferred alternative was
identified, three different proposals of oper-
ational rules for 8,500 cfs capacity were pro-
posed by the various interests represented.

 SDIP elements originally included in the

CALFED Record of Decision were to
increase diversions through Clifton Court
Forebay (first to 8,500 cfs and then to

10,300 cfs), dredge and install operable tidal
barriers in the south Delta, install a fish bar-
rier at Old River at Head, and construct the
first phase of a new intake and fish screen
into Clifton Court Forebay. Because of
major funding issues and significant techni-
cal uncertainties associated with the design
and construction of new fish screens, the
Department decided to defer the increase in
diversions of up to 10,300 cfs and the asso-
ciated new fish screens as components of
SDIP.

¢ The Department coordinated Proposition 13

funding and oversaw the study and envi-
ronmental documentation of the CALFED
Old River-Byron Tract and Rock Slough-
Veale Tract water quality improvement
project. Contra Costa Water District, the
project’s proponent, began to identify and
quantify sources of water quality
degradation.
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ver the past 40 years many programs were developed and implemented by federal
and State agencies, including the Department of Water Resources, to manage the
Sacramento-San Joaquin Delta as both a unique environmental resource and as one

of California’s major water supply sources.

The common goals of these programs have been
to

* improve water supply reliability to the State
Water Project, Central Valley Project, and
Delta water users;

» determine levels of flow and salinity neces-
sary to protect fish and wildlife habitat; and

» devise methods to control flooding, protect
tish and wildlife, and provide recreational
activities.

Delta Water Management
Programs

The Department’s planning programs focus on
solving water management problems in three
distinct areas of the Sacramento-San Joaquin
Delta: north Delta, west Delta, and south Delta
(Figure 2-1).

During the last decade or so, the issues in these
areas have been complicated by the listing of
native species under the Federal Endangered
Species Act, the creation of new Delta standards
by the federal Environmental Protection
Agency; the issuance of biological opinions
under the Endangered Species Act; and the
implementation of 800,000 acre-feet of Central
Valley Project yield for fish and wildlife protec-
tion (1992 Central Valley Improvement Act).
Some of the Department’s programs were
deferred while solutions were sought.

In June 1994, a Framework Agreement between
federal and State governments was established
which defined a joint federal-State cooperative

process for developing a long-term solution to
water supply, water quality, and ecosystem
problems of the Delta. Hence, the CALFED Bay-
Delta Program came into being with the goal of
developing a long-term Delta solution. It put
into place an extensive public outreach and
input program as an important element of its
planning methods.

South Delta Improvements Program

During the late 1990s, the Department pursued
the accelerated construction of South Delta facil-
ities to improve Delta water conditions (the
Interim South Delta Program) while awaiting
the independent development of the CALFED
Bay-Delta Program’s long-term solution. The
Department released a Draft Environmental
Impact Statement/Environmental Impact
Report for ISDP in July 1996; however, a Final
EIS/EIR was never produced. In 1999, the South
Delta facilities became a key component of the
CALFED Bay-Delta Program. Subsequently, the
program was renamed the South Delta Improve-
ments Program. The purpose of SDIP has been
slightly revised from that of the former ISDP.
The new purpose for SDIP is to

» improve the reliability of existing SWP
facilities;

+ ensure that water of adequate quantity and
quality is available for diversion to the
South Delta Water Agency’s service area for
beneficial use; and

» reduce the effects of SWP exports on both
aquatic resources and direct losses of fish in
the south Delta.
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Figure 2-1. Boundaries of North, West, and South Delta Water Management Programs

Preferred Plan. A preferred plan for SDIP is
being formulated as part of the ongoing process
of preparing project-specific environmental doc-
umentation. It is likely to consist of

 three flow-control structures to improve

local water levels and circulation in south
Delta channels;
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a fish-control structure to improve fish
migration in the San Joaquin River;

some dredging in West Canal to improve
conveyance capacity to Clifton Court Fore-
bay;

extensive dredging in the south Delta to

improve channel capacity for local agricul-
tural users;
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e modifications to existing agricultural diver-
sion intakes; and

¢ increasing the maximum allowable diver-
sion rate into Clifton Court Forebay to
8,500 cfs.

The Department initiated an agency and stake-
holder process to identify a preferred alternative
for increasing Clifton Court Forebay diversions
to 8,500 cfs. The participating agencies included
the Department, the Bureau of Reclamation,
Department of Fish and Game, U.S. Fish and
Wildlife Service, and National Marine Fisheries
Service. Stakeholders included several agricul-
tural and municipal water agencies and envi-
ronmental interest groups. Although no
preferred alternative was identified, three dif-
ferent proposals of operational rules for

8,500 cfs capacity were proposed.

The proposal to construct flow control struc-
tures in south Delta channels would allow the
Department and the Bureau to improve condi-
tions for local agricultural diverters in the vicin-
ity of the project export facilities. The flow
control structure would benefit both spring and
fall salmon migrations in the San Joaquin River.
The action to increase the maximum export limit
to 8,500 cfs is scheduled for implementation in
2004.

SDIP elements originally included in the
CALFED Record of Decision were to increase
diversions through Clifton Court Forebay (first
to 8,500 cfs and then to 10,300 cfs), dredge and
install operable tidal barriers in the south Delta,
install a fish barrier at Old River at Head, and
construct the first phase of a new intake and fish
screen into Clifton Court Forebay. Because of
major funding issues and significant technical
uncertainties associated with the design and
construction of new fish screens, the Depart-
ment decided to defer the increase in diversions
of up to 10,300 cfs and the associated new fish
screens as components of SDIP.

Environmental Review Process

A Draft EIS/EIR for SDIP is scheduled for
release in 2004 and a Final EIR /EIS is scheduled

for 2005. Once the Final EIR/EIS is completed, a
Notice of Determination and Record of Decision
will be filed. State and federal regulatory agen-
cies may then act on permits required to con-
struct and operate the proposed facilities.

The necessary permits are issued by the

U.S. Army Corps of Engineers according to both
Section 404 of the Federal Water Pollution Con-
trol Act (Clean Water Act) for dredging opera-
tions and Section 10 of the Rivers and Harbors
Act for Navigation. Approval for the permits
must be coordinated with the USFWS, National
Marine Temporary Barriers Project, NOAA
Fisheries, EPA, and DFG. In order to improve
conditions and collect data to design and oper-
ate permanent barrier facilities as proposed in
SDIP, the Department has installed and oper-
ated temporary barrier facilities in the south
Delta since 1990.

In addition, biological monitoring programs
have been conducted to

e determine potential effects of barriers on
Delta fish and vegetation;

e evaluate and review computer model cali-
bration; and

e develop comprehensive environmental
information for the design and operation of
permanent barrier facilities.

Until the four permanent barriers are opera-
tional, temporary rock barriers are being
installed on an annual basis during low flow
conditions, at the four sites listed below.

(1) Old River at Head, in Old River where it
splits from the San Joaquin River

(2) Old River near Tracy, in Old River, one-half
mile east of the Tracy Pumping Plant intake
and about 8 miles northwest of the City of
Tracy

(3) Middle River, just south of the confluence of
Middle River, Trapper Slough, and North
Canal

(4) Grant Line Canal, 420 feet east of the Tracy
Boulevard Bridge

17
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The barrier at Old River at Head prevents San
Joaquin River flow from entering Old River and
flowing toward export facilities. This additional
flow in the San Joaquin River helps guide San
Joaquin salmon to the ocean in the spring and
improves dissolved oxygen levels for upstream
salmon migration in the fall. The other barriers
have culverts with flap gates that improve water
levels and circulation in south Delta channels
during the irrigation season.

Since 1963, the Old River at Head barrier has
been installed in the fall. Since 1992, it has also
been installed intermittently in the spring,
although high San Joaquin River flows some-
times prevent installation. The Old River barrier
near Tracy also has been seasonally installed

Clean Water Act

Section 404 of the Federal Water Pollution
Control Act (Title 33, United States Code Sec-
tion 1344 [1977]), also known as the Clean
Water Act, requires that a permit be obtained
from the U.S. Army Corps of Engineers for
any activity that results in discharge of
dredged material or placement of fill material
in the waters of the United States. Section 404
has been interpreted by the federal courts to
include most structures or fills introduced
into waters within a state that may be used
for interstate or foreign commerce. Section
402 of the Clean Water Act established a per-
mit system known as the National Pollutant
Discharge Elimination System to regulate
point sources of discharges in navigable
waters of the United States.

The Porter-Cologne Water Quality Control
Act is California’s comprehensive water qual-
ity control law and is a complete regulatory
program designed to protect water quality
and beneficial uses of the State’s water. In
1972, the Porter-Cologne Act was amended to
give California the authority and ability to
operate the NPDES permits program. These
laws require regional water quality plans to
be adopted and implemented by issuing
waste discharge requirements to each dis-
charger of waste that could impact the waters

of the State.
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since 1991, as has the Middle River barrier (since
1987), and the Grant Line Canal barrier (since
1996).

West Delta Program

The objectives of the West Delta Program are to

» effectively manage SWP-owned lands on
Sherman and Twitchell Islands (approxi-
mately 12,000 acres total);

e improve the integrity of local levees;

¢ implement land-use management to control
subsidence and soil erosion on Sherman and
Twitchell Islands;

e implement mitigation requirements associ-
ated with the Temporary Barriers Program
and proposed SDIP; and

» provide diverse habitat for wildlife and
waterfowl.

The Department contracted with a consultant to
develop preliminary wildlife management
plans for Sherman and Twitchell Islands. The
plans are designed to benefit species of wildlife
that occupy wetland, upland, and riparian habi-
tats and to provide recreational opportunities
for hunting and viewing. In addition, property
acquired and potential habitat developed by the
Department could mitigate impacts associated
with current and future Delta water manage-
ment programs, including those being proposed
by the Department and the CALFED Bay-Delta
Program. (See Chapter 7 for more information.)

The Department is a major landowner on both
Twitchell and Sherman Islands and holds two of
the three trustees’ positions for Reclamation
Districts 1601 (Twitchell Island) and 341 (Sher-
man Island). This allows the Department to par-
ticipate in the management and operation of
each district with the goal of improving condi-
tions and accountability. The reclamation dis-
tricts provide levee maintenance, island
drainage, and some internal water supply. The
districts also assess the landowners for the oper-
ational needs of the public districts.
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North Delta Program

North Delta Flood Control and Ecosystem Res-
toration Improvements, a Stage I action under
the CALFED Bay-Delta Program, will provide
tflood control and ecosystem restoration in the
north Delta area, and will also support other
CALFED goals including water supply reliabil-
ity to the greatest extent possible. The Depart-
ment is the State Implementation Agency and
many of the proposed CALFED elements for the
project are similar to the elements of earlier
North Delta planning efforts that were sus-
pended in deference to the CALFED Program.

The Department is overseeing preparation of an
EIR/EIS and has engaged stakeholders and
interested agencies in the north Delta planning
process through the North Delta Improvements
Group and the Mokelumne-Cosumnes Water-
shed Alliance. The Department is working
cooperatively with Sacramento County and Sac-
ramento Area Flood Control Agency to develop
a regional HEC-RAS hydraulic model along
with the input of numerous agencies and stake-
holders. The regional hydraulic model will be
used for regional flood control planning and is
currently being peer-reviewed by experts in the
hydraulic modeling field. While the hydraulic
modeling is being developed and peer
reviewed, staff has developed conceptual flood
control and ecosystem restoration alternatives
for public scoping for the EIR/EIS in early 2003.

Delta Flood Control

The Sacramento-San Joaquin Delta is one of Cal-
ifornia’s most valuable and irreplaceable
resources. Without adequate levee protection,
the Delta, as we know it today, would be an
inland sea. The levees serve many needs: they
protect valuable wildlife habitat, farms, homes,
urban areas, recreational developments, high-
ways and railroads, natural gas fields, utility
lines, major aqueducts, and other public devel-
opments. They are critical to the protection of
in-Delta water quality and water quality for
more than 23 million Californians who receive
their water from the State’s water transfer sys-
tem. The State Legislature recognized the

importance of the Delta and enacted the Delta
Flood Protection Act of 1988 (SB 34 [Water Code
Sections 12310 et seq., and 12980 et seq.]). With
SB 34, the Legislature declared that, “...the Delta
is endowed with many invaluable and unique
resources and that these resources are of major
statewide significance.”

In SB 34, the Legislature declared its intent to
appropriate $12 million annually through fiscal
year 1998-99 for the Delta Flood Protection
Fund. Six million dollars of the appropriation
are for local assistance under the Delta Levee
Maintenance Subventions Program. The
remaining $6 million are for Delta Special Flood
Control Projects, including subsidence studies
and monitoring on Bethel, Bradford, Jersey,
Sherman, and Twitchell Islands; Holland,
Hotchkiss, and Webb Tracts; and the towns of
Thornton and Walnut Grove.

Since 1988, the program has managed $158 mil-
lion in appropriated funds and, combined with
local funds, has realized $214 million in levee
improvements. In 1996, AB 360 was signed into
law and expanded the area covered by the Delta
Special Flood Control Projects Program to
include the remainder of the legal Delta and the
northern Suisun Bay from Van Sickle Island to
Montezuma Slough. Bond appropriations of
$25 million from Proposition 204 (enacted in
1996) and $30 million from Proposition 13
(enacted in 2000) provide supplemental
funding. In November 2002, Proposition 50 was
approved; it provides $70 million in additional
funding to implement the Delta Flood Protec-
tion Program as adopted in CALFED, where the
program is known as the Levee System Integrity
Program.

CALFED Levee System Integrity
Program

The goals and objectives for the Levee System
Integrity Program are listed below.

Base Level Protection. The program is
designed to ultimately provide funding to help
local reclamation districts reconstruct all Delta
levees to a base level of protection (the PL 84-99
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standard). Currently, about 520 out of

1,100 miles of Delta levees do not meet this
standard. During Stage 1, about 200 additional
miles of levees will be brought up to a base
level of protection.

Special Improvement Projects. This program
will enhance levee stability on levees that have
particular importance in the system. Priorities
include protecting life and personal property
(more than 400,000 people live in Delta towns
and cities), water quality (preventing salinity
intrusion), the Delta ecosystem, and agricultural
production.

Suisun Marsh Flood Protection and Ecosys-
tem Enhancement. This goal is to manage a
program to provide levee integrity, ecosystem
restoration, and water quality benefits to the
Suisun Marsh. The Suisun Marsh Levee Investi-
gation was undertaken in January 1999 at the
request of the CALFED Policy Group to deter-
mine if adding Suisun Marsh levees into the
Levee Program would contribute to CALFED
program goals. The team has identified signifi-
cant links between Suisun Marsh levee mainte-
nance and achievement of CALFED goals,
particularly regarding drinking water quality
and ecosystem restoration. Furthermore, model-
ing research indicates a significant risk of water
quality impacts in the Delta if Suisun Marsh
levees are inadequately maintained and fail.
When adopted, the CALFED Suisun Marsh
Charter will help to guide future actions.

Levee Emergency Response Plan. This will
enhance the ability of local, State, and federal
agencies to rapidly respond to levee
emergencies.

Delta Levee Maintenance Subventions
Program

To assure continuance of the Delta’s ability to
provide the many statewide and local benefits,
the Delta Levee Maintenance Subventions Pro-
gram provides matching funds for levee work
critical to the long-term survival of Delta islands
and the State water supply. Within CALFED’s
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Levee System Integrity Program, the Delta
Levee Maintenance Subventions Program pro-
vides funding, as a reimbursement, to local
Delta reclamation districts for levee mainte-
nance and improvement, and each year up to
65 participating districts prepare work plans
and file applications with the State Reclamation
Board for funding.

The applications and work plans are reviewed
by the Department, which then makes a recom-
mendation and requests the approval of SRB for
the program funding level. SRB approves each
district’s maximum possible reimbursement—
up to 75 percent for levee work and habitat miti-
gation—and maximum advanced reimburse-
ment amount. The reimbursement amount may
be up to 75 percent of eligible costs. After SRB
approval, agreements are executed between SRB
and each participating district. These agree-
ments state that eligible work will be completed
during the current fiscal year. All work must be
in compliance with appropriate State and fed-
eral laws, including the California Environmen-
tal Quality Act, the State and federal ESA,
Section 1600 of the Fish and Game Code, Section
404 of the Clean Water Act, and must have con-
firmation from DFG that a net long-term habitat
improvement of riparian, fisheries, and wildlife
habitat will result.

Delta Special Flood Control Projects

The Special Flood Control Projects Program
under CALFED assists the eight western
islands, northern Suisun Bay, the towns of
Thornton and Walnut Grove, and other loca-
tions in the Delta with flood protection and
levee stability repairs. The California Water
Commission approved a report of initial actions
in September 1989 and approved the long-term
actions and priorities in May 1990. The long-
term actions and priorities serve as a guide for
the Department to determine how best to use
appropriations to protect these islands. Long-
term actions and priorities include

 rehabilitation of threatened levees through
the use of imported dredged material;
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o verification of elevations in the Delta
through the use of Global Positioning
System equipment; and

e upgrading levees to the standards included
in Bulletin 192-82, Delta Levees Investigation.

While the Department always seeks cost sharing
for all projects, the actual reimbursement
depends on each reclamation districts’s ability
to pay. The Department provides up to

100 percent of the cost of these activities.
Districts receiving these funds are required to
participate in habitat improvement programs to
ensure a net long-term habitat enhancement.

Levee restoration projects in 2002 include

e landside berms on Bradford Island to reduce
seepage and stabilize foundations;

e levee restoration on Bethel Island;
 stability berms on Hotchkiss Tract;

e improvements on Sherman Island, includ-
ing stability berms to strengthen levees in
critical areas;

 stability berms to control seepage along
Three Mile Slough on Sherman Island;

» engineering investigation for levee restora-
tion and a beneficial reuse project on Jersey
Island; and

e levee rehabilitation on Van Sickle Island.

Delta Levees Habitat Improvement

The Delta Flood Protection Program, as part of
the CALFED Levee System Integrity Program,
continues to make significant strides in its
efforts to create valuable habitat in the Delta. By
the end of 2001, the program had developed
233.4 acres of various types of habitat and

9,410 linear feet of shaded riverine aquatic habi-
tat for mitigation and also 14.4 acres and

14,328 linear feet for enhancement. During
2002, the program continued to develop almost
36 acres of habitat for flood mitigation and

10 acres for enhancement.

Completed mitigation and enhancement
projects include

e Medford Island

e Terminous Tract

o Twitchell Island setback levee

e Twitchell Island mitigation areas

» Staten Island berm and channel islands
»  Wright ElImwood Tract

¢ Thornton-New Hope Tract (Grizzly Slough)
e Palm Tract

e Bethel Island

o (Canal Ranch attached berm

» Kimball Island

» Lower Sacramento River revegetation,
Grand Island, in participation with the
Corps

»  Webb Tract Site 3

e Decker Island Phase I construction, includ-
ing opening to tidal influences of the Sacra-
mento River

» Tyler Island bank stabilization demonstra-
tion

Projects underway include

e Decker Island Phase 2 design

» design of setback levee on Sherman Island;
e Sherman Island Parcel 11

 thelast phase of Tyler Island

Projects that have been proposed include

e Dutch Slough Tidal Restoration
 restoration of Flooded Islands study
e Bradford Island Tract 19 Acquisition

» developing habitat on McCormack-
Williamson Tract

The Department, DFG, and reclamation districts
are making substantial progress in providing
adequate avoidance or mitigation of habitat
losses and net long-term habitat improvement
in the Delta. As the program’s habitat develop-
ment process moves forward, many participat-
ing districts are identifying potential habitat
mitigation and enhancement areas that

may be developed into diverse habitats. The
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U.S. Army Corps of Engineers

In addition to its historical leadership in flood
control, the U.S. Army Corps of Engineers
regulates structures or work affecting naviga-
ble waters of the United States according to
Section 10 of the Rivers and Harbors Act
(Title 33, United States Code, Section 403
[1899]) and any activity which results in dis-
charges of dredged or fill material into waters
of the United States (which includes wet-
lands), according to Section 404 of the Clean
Water Act.

Bureau of Reclamation

The Bureau of Reclamation manages the
operation of the Central Valley Project and
shares with the Department responsibilities
for meeting water quality and flow objectives
in the Delta. CVP delivers about 7 million
acre-feet of water a year to contractors in the
Sacramento and San Joaquin Valleys and
parts of the San Francisco Bay Area. Under
the requirements of CVPIA, the Bureau also
supplies water for fisheries and wildlife ref-
uges in the Central Valley.

Because the Department and the Bureau
share Delta responsibilities, the Department
coordinates SWP operations with the Bureau
according to terms and conditions of the
Coordinated Operation Agreement, signed in
1986. That agreement replaced an earlier sys-
tem of year-to-year agreements regarding the
responsibilities of the Department and the
Bureau in the Delta. COA is significant in that
the federal government agreed to accept a
significant portion of responsibility for meet-
ing the State Water Resources Control Board’s
water quality requirements for the Delta,
with certain restrictions as to limitations of
State and federal authorities.

newly-opened Decker Island Habitat Restora-

tion Area is targeted specifically to suit the

needs of the endangered Sacramento splittail

and Delta smelt, providing 15 acres of tidal

aquatic area for them. Monitoring will show the
efficacy of the habitat at increasing at-risk spe-

cies and will provide valuable data for the

design of Decker Island Phase 2, scheduled for

construction in 2003-04.

The Department and DFG will continue to work

with the reclamation districts to preserve
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existing habitat and to improve the quantity and
quality of newly developed habitat in the Delta.

Reuse of Dredged Material for Delta
Levees

As local sources of fill material for levee repair
are depleted, new economical sources must be
located. During the last 13 years, the Depart-
ment, in coordination with the Corps, local rec-
lamation districts, and the Central Valley
Regional Water Quality Control Board, imple-
mented three pilot projects at Sherman, Twitch-
ell, and Jersey Islands to demonstrate the
viability of relocating material from the San
Francisco Bay Area to the Delta. Extensive mon-
itoring and testing programs for salinity impact
were required; no salinity impact was
demonstrated. More recently, CVRWQCB has
started looking at other constituents of dredged
material and is becoming more stringent in its
requirements. The addition of new monitoring
and preparation requirements has raised the
cost of reuse. If these costs continue to rise, the
Department will re-evaluate the practicality of
participating in this portion of the program.
Based on the assumption that reuse will remain
economically beneficial, the Department has
endeavored to find more opportunities to reuse
clean, bay-dredged materials in the Sacramento-
San Joaquin Delta. Current efforts for beneficial
reuse of dredged material from the Bay area
principally consist of

e coordination with CVRWQCB to address
water quality concerns;

» discussions with the Corps to promote iden-
tification and acquisition of federal funds to
support beneficial reuse projects;

assistance to the Long-Term Management
Strategy and Save the Bay in preparing pro-
posals to CALFED to evaluate the potential
for Delta reuse of clean, dredged material
from San Francisco Bay;

coordination with the Corps, CVRWQCB,
CALFED, and RD 341 to stockpile dredged
material from Suisun Bay and New York
Slough on Sherman Island—this is a long-
term project and could consist of
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200,000 cubic yards of material dredged
annually for 5 years. This project will be ini-
tiated by a demonstration project with
150,000 cubic yards coupled with an intense
monitoring program;

+ levee restoration and habitat projects pro-
posed or under construction; and

+ submission of a Report of Waste Discharge
to CVRWQCB and obtaining Waste Dis-
charge Requirements for the demonstration
project.

Levee Upgrades

Upgrading the Delta levees is an integral part of
the CALFED Levee System Integrity Program
plan that is being implemented through the
Department’s Delta Flood Control Program.
According to the CALFED ROD, all Delta levees
should be built to the Corps’ Delta-specific
PL84-99 levee standard. This standard is compa-
rable to the Department’s Bulletin 192-82 stan-
dard and provides protection against flooding
in a 100-year flood event. The minimum free-
board is 1.5 feet for levees protecting agricul-
tural land, and 3 feet for levees protecting urban
areas. A typical improved levee section would
have a 16-foot crown width, a waterside slope of
2 horizontal to 1 vertical, and a landside slope
designed for the depth of peat soils under the
levee. Generally, the landside slope would be
between 2:1 and 5:1.

The Department and the Corps signed an agree-
ment in 2001 to co-manage the CALFED Levee
System Integrity Program, including the Delta
Flood Protection Program. This agreement
allows close coordination of efforts and assures
compatibility with CALFED goals and
objectives.

Subsidence Investigations

Historically, draining and cultivating of Sacra-
mento-San Joaquin Delta marshlands caused
the peat soil to break down and compact. The
peat has oxidized and subsided since the mid-
1800s, when the land was first drained and
levees constructed, and the surface of organic

soils in the Delta are now between 10 and 25 feet
below sea level. The Legislature recognized the
problem and, with the initiation of the Delta
Flood Protection Act of 1988, the Department
began monitoring subsidence and studying its
causes and the means for reversing its effects.

The Department and the U.S. Geological Survey
conduct an ongoing subsidence investigation in
the Delta. Preliminary data indicate that

e land management practices substantially
influence subsidence rates;

 cultivation practices that raise soil tempera-
ture and lower the water table dramatically
increase oxidation of the peat soils;

e conversion of highly organic peat soils to
carbon dioxide gas (oxidation) appears to be
the recent primary cause of subsidence;

e permanently shallow flooded wetlands
decrease release of gaseous carbon by as
much as 80 percent, thereby mitigating
subsidence;

¢ permanently shallow flooded wetlands also
promote the growth of wetland vegetation
that adds biomass back to the system; and

e current studies of subsidence mitigation and
growth of wetland vegetation suggest that
shallow permanent flooding will be part of
the process to reverse subsidence through
biomass accretion.

In 1999, CALFED granted Category III funds to
the Department to construct a Subsidence
Reversal Demonstration Project on Twitchell
Island. To date, field monitoring, determination
of hydrologic and tidal boundary conditions,
and sediment modeling have been completed,
and construction, monitoring, and instrumenta-
tion installation continues at the field test sites.
Water quality, soils, and hydraulic and carbon
release data were collected from the test sites.
The preliminary model for groundwater has
also been completed.

The Department will also work with the

CALFED Science Program to develop “best
management practices” to control and reverse
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subsidence and will also work with local
districts and landowners to implement cost-
effective measures.

USGS and area consultants have set up a learn-
ing laboratory to study ways to reverse subsid-
ence at Elton Point on Twitchell Island. This
project will combine the cultivation of tules and
other aquatic vegetation in shallow ponds with
application of thin layers of sediment. Land sur-
face accretion and organic soil oxidation rates
will be measured.

Delta Water Rights Management

Several agencies in the western Delta have
rights to water in the Delta. To manage those
water rights and resolve issues associated with
them, the Department negotiated water rights
management contracts with some of the agen-
cies concerned. Those agencies serve
agricultural, municipal, and industrial users of
Delta water.

Delta Agricultural Water Users

In 1974, the Delta Water Agency was replaced
by six Delta agricultural water agencies—North
Delta, South Delta, and Central Delta Water
Agencies, East Contra Costa Irrigation District,
Contra Costa County Water Agency, and Byron-
Bethany Irrigation District. Two of those agen-
cies—North Delta and East Contra Costa—
signed water rights management contracts with
the Department in 1981. The Department also
negotiated contracts, or is requesting negotia-
tions, with other agencies to provide for water
level, circulation, and quality needs in certain
areas.

South Delta Water Agency
Contract

In September 1990, the Department completed
negotiations for a long-term agreement with the
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South Delta Water Agency and the Bureau.
Under the proposed South Delta contract, the
parties agreed to proceed with the design, con-
struction, and operation of certain barrier facili-
ties in the south Delta channels. These facilities
resolved those portions of the lawsuit that South
Delta filed in 1982 regarding the alleged effects
of export pumping by the SWP and/or CVP on
water levels, quality, and circulation in the
south Delta.

Since 1990, the Department has installed and
operated temporary barrier facilities in the
south Delta to improve south Delta conditions
and collect data needed to design and operate
permanent barrier facilities as proposed in SDIP.
In 1999, data collected in the Temporary Barriers
Program was used to assess the barriers” ability
to reduce or eliminate adverse water levels and
improve local hydraulic circulation patterns.

Western Delta Municipal Water
Users

To compensate the Contra Costa Water District
and the City of Antioch for purchasing water of
usable quality when such water is not available
from Mallard Slough and the San Joaquin River,
the Department signed contracts with Contra
Costa in 1967 and the City of Antioch in 1968.

According to terms of the contracts, the Depart-
ment compensates each agency for additional
costs of purchasing a substitute water supply
from the Contra Costa Canal to replace water
supplies of usable quality lost because of SWP
operations. Credits for the number of days of
above-average water supplies of usable quality
from Mallard Slough and the San Joaquin River
accrue to offset the number of below-average
days in future years.

Information in this chapter was contributed by
the Division of Planning and Local Assistance,
the Central District, and the Bay-Delta Office.
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Significant Events in 2002
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e On June 12,2001, National Marine Fisheries

Service received a petition requesting that
the North American green sturgeon
(Acipenser medirostris) be listed as either a
threatened or an endangered species under
the Endangered Species Act, and that criti-
cal habitat for the species be designated
concurrently with any listing determina-
tion. A final rule is still pending.

e The U. S. Fish and Wildlife Service listed

splittail as threatened under FESA in 1999.

This species had been considered for listing
since 1994. In 2000, a Federal District Court
judge found that the decision by USFWS to
list the splittail as endangered under FESA
was not reached in accordance with the law.
The judge remanded the decision to
USFWS for further analysis and review. In
2001, USFWS opened ESA listing comment
period on three separate occasions. A final
rule is still pending and is expected in early
2003.
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he Department of Water Resources has developed and implemented several pro-

grams to avoid, minimize, or offset adverse environmental impacts that might result
from construction and operation of State Water Project facilities.

Operations for Fish Species of
Concern

Avoiding, minimizing, and offsetting adverse
environmental impacts to fish species of con-
cern is a primary consideration in the operation
of the SWP. By definition, a species of concern is
one that has been listed or proposed for listing
as threatened or endangered by a State or fed-
eral Endangered Species Act. Maintaining flexi-
bility in SWP operations is key to avoiding and
minimizing adverse impacts to these fish. Oper-
ational responses can include Delta Cross Chan-
nel gate closure, export curtailments, changes in
delivery schedules, increased reservoir releases,
preferential use of certain facilities, or a combi-
nation of these actions.

The Environmental Water Account, a coopera-
tively managed program, is intended to provide
protection to the fish of the Bay-Delta Estuary at
no uncompensated cost to the SWP and Central
Valley Project water users. (Additional informa-
tion about EWA can be found in Chapters 7
and 9.)

San Joaquin River Activities

In recent years the Department coordinated
with the Bureau of Reclamation to increase
flows in the San Joaquin River from mid-April
through mid-May (pulse flow period) to benefit
fall-run Chinook salmon emigrating from the
San Joaquin River Basin. This plan, known as
the Vernalis Adaptive Management Plan, is a
12-year federal /State research component asso-
ciated with the San Joaquin River Agreement.
VAMP calls for intensive fisheries sampling in
the lower San Joaquin River. Several studies
intended to estimate the relative survival of

marked salmon moving through the Delta
under varied export pumping rates were coordi-
nated with fisheries collection efforts under
VAMP during the pulse flow period. The goal is
to conduct operational changes and associated
studies over a number of years to determine if a
relationship exists between river flow, Delta
exports, and salmon survival through the Delta.
The resulting information will be used to deter-
mine if changing San Joaquin River flows and
Delta exports in the spring can significantly ben-
efit San Joaquin River fall-run Chinook salmon.

Temporary Barriers. As part of VAMP, tempo-
rary barriers were constructed to

» provide an adequate water supply for south
Delta water diverters;

e improve water quality conditions in the
Stockton Deep Water Channel; and

» prevent young Chinook salmon from enter-
ing Old River, thereby reducing the likeli-
hood of entrainment at the south Delta
facilities.

In 2001, a temporary barrier was installed in Old
River at Head on April 18 and removed on
June 7. The purpose of this spring season barrier
was to improve conditions for juvenile Chinook
salmon migrating out of the San Joaquin River
Basin. The Old River at Head barrier was
installed again in the fall (October 4 through
November 21) to help with low dissolved oxy-
gen levels in the lower San Joaquin River and to
prevent migrating adult Chinook salmon from
entering the area.

Temporary barriers were installed on Middle
River and Old River near Tracy on April 15 and
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April 18, respectively, and the Grant Line Canal
barrier was completed on June 12. The primary
purpose of these barriers is to increase water
levels in the south Delta for local water users.
The barriers were removed in late November
due to the end of the need for irrigation water
and possible conflicts with winter-run salmon.

Spring-Run Chinook Salmon Protection
Plan

Implementation of the Spring-Run Chinook
Salmon Protection Plan continued in 2002. This
plan outlines a monitoring program, identifies
indicators that would trigger a response, and
identifies possible actions to minimize SWP and
CVP impacts on emigrating yearling spring-run
salmon. Flow, turbidity, and either fish move-
ment or fish presence are all continuously moni-
tored using in-stream measurements, surveys,
and in-stream sampling devices (e.g., rotary
screw traps). Indicators triggering a potential
response include an increase in flows or turbid-
ity in the Sacramento River and its tributaries,
fish migration toward the Delta, and the detec-
tion of spring-run salmon at the export facilities.
Possible actions include the closure of the Delta
Cross Channel gates and export reductions.

The gates are operated to improve water quality,
and protect fisheries resources and scientific
experimentation. Beginning in late May and
ending in mid-June, the gates were opened and
closed at different intervals to study impacts on
fish, flows, and water quality. In mid-October
they were operated for a similar study, but had
to be closed unexpectedly for maintenance
through mid-November. The gates were closed
again in early December because fish sampling
found young out-migrating Chinook salmon in
the north Delta. The gates were closed in mid-
December for the rest of the year due to high
river flows.

Delta Export Curtailments Due to Delta
Smelt

The biological opinion on the effects of SWP/
CVP operations on Delta smelt has set
thresholds for combined (SWP and CVP) Delta
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smelt salvage for each month. SWP and CVP
Delta smelt salvage is compared with these
thresholds to determine when consultation
should be reinitiated between USFWS, the
Bureau, and the Department. If needed, further
actions are taken to reduce SWP/CVP impact
on Delta smelt. These thresholds include

o the 14-day running average of combined
SWP and CVP Delta smelt salvage greater
than or equal to 400 fish, commonly referred
to as the yellow-light level; and

+ the cumulative total of combined salvage for
each month, commonly referred to as the
red-light level.

The red-light level is based on historical salvage
data and varies by month and water year type.
For example, in an above-normal water year, the
red-light level ranges from 733 fish in December
to 11,990 fish in October. Monthly red-light lev-
els for below-normal water years are generally
higher—as much as six times—than levels for
above-normal water years. Reaching the yellow-
light level triggers informal consultation to con-
sider options for reducing Delta smelt take.
Reaching the red-light level triggers formal
reconsultation among the agencies to determine
whether additional actions are necessary to
avoid jeopardizing the species.

In 2002, approximately 49,800 Delta smelt were
salvaged by SWP and about 18,400 by CVP, an
increase from the approximately 25,900 Delta
smelt salvaged at both facilities in 2001. Adult
salvage numbers (almost 47,400) peaked in May
2002. The high salvage numbers in May were
due, in part, to an experiment in which the Clif-
ton Court Forebay intake gates were closed on
May 25. The result was an 8-fold increase in the
density of Delta smelt numbers in the fish sal-
vage operation. The purpose of the experiment
was to determine if an increase in Delta smelt
salvage at the end of the VAMP export
reduction period may be caused by the Delta
smelt population growing in Clifton Court Fore-
bay during the VAMP export reduction period
in May. Despite the high salvage in May, the
red-light take level was not exceeded in 2002.
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Decisions on Endangered Species

North American Green Sturgeon

On June 12, 2001, NOAA Fisheries received a
petition from the Environmental Protection
Information Center, the Center for Biological
Diversity, and the Waterkeepers Northern Cali-
fornia, requesting that NOAA Fisheries list the
North American green sturgeon (Acipenser med-
irostris) as either a threatened or an endangered
species under ESA, and that it designate critical
habitat for the species concurrently with any
listing determination. In a 90-day finding
notice published in the Federal Register on
December 14, 2001, NOAA Fisheries deter-
mined that the petition presented substantial
scientific and commercial information in sup-
port of the petitioned action, and also solicited
information and comments pertaining to the
species. NOAA Fisheries initiated a status
review for green sturgeon that was extended
until early 2003. A final ruling is still pending.

Endangered Species Acts

In planning, constructing, and operating the
SWP, the Department must consider the
effects its actions will have on organisms,
including plants, birds, reptiles, fish, and
mammals, listed as threatened or endangered
according to the Federal Endangered Species
Act (Title 16, United States Code sections
1531-1544 [1973]) and the California Endan-
gered Species Act (California Fish and Game
Code sections 2050-2098 [1984]). An endan-
gered species is one in danger of extinction in
all or a significant portion of its range; a
threatened species is one likely to become
endangered. These acts are designed to pro-
tect threatened and endangered species by

* ensuring federal and State agencies adopt
measures to protect the species during the
design, construction, and operation of
projects and in taking other forms of agency
action; and

e prohibiting the unauthorized take of endan-
gered species.

One important aspect of the acts is preserving
habitat critical to the survival of the threat-
ened or endangered species.

Splittail

USFWS listed splittail as threatened under FESA
in 1999. This species had been considered for
listing since 1994. In 2000, a Federal District
Court judge found that the decision by USFWS
to list the splittail as endangered under FESA
was not reached in accordance with the law. The
judge remanded the decision to USFWS for fur-
ther analysis and review. In 2001, USFWS
opened the ESA listing comment period on
three separate occasions. A final ruling is still
pending and is expected in early 2003. The
Department and the Bureau have continued
consultation with USFWS to develop an inci-
dental take statement for operation of the SWP
and CVP.

Fish Abundance Estimates

Figure 3-1 shows the abundance index for Delta
smelt from 1967 through 2002, based on fall
midwater trawl sampling. Using the first two
tow-net surveys only, Delta smelt abundance
indices are calculated as the product of the total
catch at each site and a weighting factor that
represents the estimated water volume for the
site, divided by 1,000. The fall abundance index
is significant because it provides one of the best
indicators of the status of the adult Delta smelt
population. The 2002 index was the third lowest
index in the past 10 years, and the fifth lowest
on record. Scientists do not know what causes
these variations in abundance.

Figure 3-2 shows estimates of returning adult
winter-run Chinook salmon from 1967 through
2002. The estimates are referred to as escapement
estimates—the number of adults that escape
mortality and return to spawn. The estimated
escapement for 2002 was 9,200, which more
than replaced the estimated 3,200 adults in the
parent stock of 1999. This data continues to indi-
cate a positive trend in the size of the reproduc-
tive population. Factors such as improved
spawning and rearing habitat, reduced losses in
the Delta, and reduced commercial fishing
losses are all thought to have benefited winter-
run Chinook salmon.
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Figure 3-1. Delta Smelt Fall Midwater Trawl Sampling Abundance Index, 1967 through 2002

Figure 3-3 shows estimates of returning adult
spring-run Chinook salmon from 1990 through
2002. Individual estimates are shown for Mill
Creek, Deer Creek, Butte Creek, and the Feather
River—the principal spawning streams for this
race of salmon. The escapement estimates are
shown separately for each stream because the
Feather River estimate is based on returns to the
Feather River Hatchery, where the genetic integ-
rity of spring-run Chinook salmon is uncertain.
The estimated escapement for 2002 was 4,200 for
the Feather River Hatchery and about 12,600 for
the other streams combined. Overall, spring-run
escapement in 2002 decreased about 3.5 percent
from 2001. Although the escapement estimates
are lower than 1998, the 2002 escapement is the
third highest over the last 10 years and the num-
bers remain consistently higher than those
observed during the early 1990s. Factors such as
improved spawning and rearing habitat,
reduced losses in the Delta, and reduced com-
mercial fishing losses are all thought to have
benefited spring-run Chinook salmon.
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Due to lack of comprehensive monitoring pro-
grams, there are no reliable escapement esti-
mates for wild Central Valley steelhead.

Figure 3-4 shows the fall midwater abundance
trawl index for young-of-the-year splittail for
the period 1967 through 2002. In comparison,
the index for year 2002 was very low. Splittail
reproduce in spring and appear to have greater
reproductive success in years when ample sea-
sonally flooded habitat (such as Sutter and Yolo
Bypasses) is available. Much of this habitat was
not available during the splittail spawning sea-
son in 2002. Splittail is a long-lived minnow spe-
cies (5-8 years), which helps the population
persist through periods of low reproduction.

Feather River Fish Studies

The Feather River fish studies were initiated in
the early 1990s to document and monitor fish
populations of the lower Feather River. Early
efforts focused on studies to identify flow
requirements for Chinook salmon and steel-
head. The program has progressively expanded
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Figure 3-2. Estimated Total Adult Winter-Run Chinook Salmon Escapement, 1967 through

2002

since the mid-1990s in preparation for the Fed-
eral Energy Regulatory Commission relicensing
of the SWP’s Oroville-Thermalito Complex. In
2002, field program elements included opera-
tion of rotary screw traps, snorkeling, salmon
spawning surveys, and temperature
monitoring.

Rotary screw traps capture juvenile salmon and
steelhead as they emigrate from the Feather
River. Data collected from the traps are used to
monitor the timing and abundance of salmonid
emigrants. This long-term monitoring effort
yields valuable baseline information about
juvenile salmon production in the Feather River
and the effects of project operations on abun-
dance and migration timing. Snorkel surveys
monitor juvenile and adult steelhead abun-
dance, distribution, and habitat use in the
Feather River. This information is useful for
identifying the major habitats and evaluating
the impacts of project operations on natural pro-
duction of steelhead in the Feather River. Salmon

spawning surveys estimate the number and dis-
tribution of adult Chinook salmon that returned
to spawn in the Feather River.

Data from these Feather River sampling pro-
grams have revealed several significant and
noteworthy trends. For example, snorkeling
studies have shown that there is substantial in-
river spawning of steelhead. Juvenile steelhead
tirst appear in March, and are most abundant in
well-vegetated side channels of the low-flow
channel. Within the low-flow channel, water
temperatures do not appear to limit the abun-
dance of juvenile steelhead. Also, rotary screw
traps show that the peak of salmon emigration
occurs in February or March. Flows do not
appear to cue or influence the timing of salmon
emigration. Salmon spawning surveys have
demonstrated that two-thirds of all spawning
occurs within the low-flow channel. In 2002,
over 105,100 salmon spawned in the Feather
River from the Fish Barrier Dam downstream to
Gridley.
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Fish-Related Mitigation Projects

In 1986, the Department and the Department of
Fish and Game signed the Four Pumps Agree-
ment to annually provide funds to replace fish
lost at Banks Pumping Plant. The agreement
also provides a $15 million lump sum for addi-
tional projects to compensate for losses prior to
1986. Although the agreement focuses on
Chinook salmon, striped bass, and steelhead, it
also considers other fish.

Since 1986, the Department has spent $36 mil-
lion on mitigation projects developed under this
agreement. These projects include the following:

¢ improving salmon spawning and rearing
habitat and migration pathways in the San
Joaquin Basin;

+ planting hatchery-reared and net-pen-
reared striped bass;

e implementing a conjunctive-use project to
improve salmon migration flows in Mill and
Deer Creeks in Tehama County;

e constructing fish ladders and screens on
Butte Creek;

e constructing fish screens in Suisun Marsh;

» operating an acclimation pen to improve
survival of hatchery-reared salmon during
their release into San Pablo Bay; and

» enhancing enforcement of fish and game
laws in the Delta and upstream to benefit
salmon, steelhead, and striped bass and to
increase protection for spring-run salmon.

In 1996, the Department and DFG amended the
agreement to

 allow another 5 years to spend the remain-
ing $9 million of the $15 million lump sum
provided in the agreement; and

 specify the likely allocation of the remaining
funds.

Because of difficulties in developing mitigation
projects, the Department could not spend the

full $15 million lump sum in the 10 years
required by the original agreement. The remain-
ing funds were tentatively allocated to provide

e $2 million for screening diversions in Suisun
Marsh;

¢ $1 million for predator-isolation projects on
San Joaquin River tributaries;

e $2 million for a conjunctive-use project to
improve spring-run salmon migration in
Deer Creek in Tehama County; and

e $4 million for a salmon conservation hatch-
ery on the Tuolumne River.

As of December 2001, the 5-year extension
expired with only $4 million of the remaining
$9 million spent due to difficulties in imple-
menting several of the mitigation projects.
About $1.4 million remained of the allocations
under Amendment One, and $3.6 million
became available for other projects when DFG
halted planning for a conservation salmon
hatchery in the San Joaquin Basin. The Depart-
ment and DFG amended the agreement again to
provide 3 more years to spend the remaining
$5 million of the $15 million lump sum pro-
vided in the agreement, and to specify the likely
allocation of the remaining unallocated funds.

The $3.6 million in available remaining funds
were tentatively allocated to provide

e $950,000 for a revised conjunctive-use
project to improve spring-run salmon
migration in Deer Creek in Tehama County;

e $300,000 for screening diversions on the San
Joaquin River tributaries;

» $500,000 for salmon spawning habitat and
floodplain restoration on the Stanislaus
River;

e $700,000 for two salmon spawning habitat
and channel restoration projects on the
Tuolumne River;

e $1.1 million for salmon habitat and river res-
toration on the Merced River; and
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*  $68,000 for salmon spawning gravel replen-
ishment at wing deflector sites on the
Merced River.

Other mitigation projects approved in 2002 for
implementation from the agreement’s annual
mitigation funds and the $15 million lump sum
include a 6-year extension in funding for the

34

increased protection of spring-run salmon in the
upper Sacramento River Basin, planning funds
for the Expanded Western Stones Reach on the
Merced River, and the transfer of the Tuolumne
River salmon hatchery property to DFG for use
as a screen and habitat shop, biologists” field
office, and future interpretive visitors center.

Information in this chapter was contributed by
the Division of Environmental Services and the
Division of Operations and Maintenance.
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Pelicans enjoying the water at Suisun Marsh

Photo courtesy of Angelo Garcia, Jr.
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Significant Events in 2002
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o Staff applied for and received a $515,000

CALFED grant to construct the continuous
monitoring station at Vernalis for organic
carbon and other key constituents. Pro-
posed construction date is spring 2004.

 The State Water Project received 34,836

acre-feet of water via the nonproject
groundwater turn-ins, compared to 154,972
acre-feet during 2001.

¢ Delta Field Division performed emergency

repair and major maintenance work in
Suisun Marsh. The emergency bank repair
work for Roaring River Distribution System
was completed in March 2002, and the inlet
structure of Morrow Island Distribution
system was replaced in October.
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any Californians rely on the State Water Project for part or all of their daily resi-

dential water needs. Water for agriculture, industry, power generation, recre-

ation, and fish and wildlife is also provided by the SWP. The Department
monitors SWP water quality throughout the system, using an automated network of contin-
ually operating recorders and laboratory analyses of field samples collected weekly,
monthly, quarterly, or annually.

Delta Activities SWRCB’s Decision 1641, adopted in December
1999.

The State Water Resources Control Board sets
water quality objectives for beneficial water Decision 1641
uses in California, and the Department of
Health Services establishes maximum contami- SWRCB's issuance of D-1641 is part of their
nant levels for treated drinking water. Addi- implementation of the 1995 Bay-Delta Water
tional water quality objectives are set at points Quality Control Plan and, accordingly, this deci-
of delivery by Article 19 of the long-term SWP sion amends certain water rights of the water
water supply contracts. Water quality in the rights holders to help achieve the plan’s
Delta and Suisun Marsh is protected under objectives.

State Water Resources Control Board

The State Water Resources Control Board, established by the California Legislature in 1967, oversees
water rights and water quality for California. Among its many responsibilities, SWRCB issues permits
for the use of all water except groundwater and riparian water; distributes State and federal loans and
grants for constructing sewage facilities; adopts water quality control plans, regulations, and policies;
and sets water quality standards for the Delta.

To implement its mandate to set Delta water quality standards, SWRCB issued Water Right Decision
1485: Sacramento-San Joaquin Delta and Suisun Marsh in 1978. That decision focused on SWP and
CVP water right permits and operations, requiring the SWP and CVP to maintain Delta water quality
as it would have existed without the projects. However, after D-1485 was adopted, various water users
as well as the federal government challenged it in court. Since then, SWRCB updated its Water Quality
Control Plan, adopted on May 22, 1995. Water Right Order 95-06 amended D-1485 to be consistent with
the plan on June 8, 1995. WR 95-06 modified the standards for Suisun Marsh and allowed the SWP and
CVP to use either project’s Delta pumping plant to pump project water to increase fish protection and
maintain project delivery capability. Water Right Order 98-09, adopted by SWRCB on December 3,
1998, extended the terms and conditions of WR 95-06 to allow time for the issuance of a comprehensive
Water Right Decision.

On December 29, 1999, SWRCB issued Decision 1641, replacing D-1485, and conditioning the water
right permits of the SWP and CVP to implement the objectives of the Bay-Delta Water Quality Control
Plan. D-1641 covers Phases 1-7 of the Bay-Delta Water Rights Hearings. On March 15, 2000, SWRCB
adopted Water Right Order 2000-02, which denies the petitions for reconsideration of D-1641, clarifies
findings, and amends several conditions of D-1641. On April 26, 2001, SWRCB adopted Water Right
Order 2001-05, which facilitates negotiations to settle the potential responsibilities for implementing
WQCP. This order stayed Phase 8 for 18 months and automatically dismisses it at the end of that
period, unless SWRCB receives notice requesting its resumption.
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During 2001, SWRCB issued Water Right Order
2001-05, which stayed the resumption of Phase 8
of the Bay-Delta Water Right Hearing for

18 months. Phase 8 involves the allocation of
responsibility among water rights holders for
meeting the water quality and flow require-
ments contained within the 1995 Bay-Delta
Water Quality Control Plan. The stay followed
negotiations and agreement among the Sacra-
mento River Basin water rights holders. On
October 17, 2002, SWRCB adopted a final order
extending the dismissal date for Phase 8 until
January 31, 2003.

The Department conducts extensive monitoring
to protect beneficial uses of water in the Delta
and Suisun Marsh, as required by D-1641. Fig-
ure 4-1 shows water quality compliance stations
throughout the Sacramento-San Joaquin Delta
required by D-1641.

Woater Supply Conditions

Woater Year Classifications and Water
Supply Indexes

Water year 2002 was classified as dry for Califor-
nia under criteria set forth by SWRCB in
D-1641. (For a detailed discussion of water year
2002, see Chapter 8.)

SWRCB'’s D-1641 contains water quality and
flow standards that are conditioned by water
year type, which, generally, become less strin-
gent in years with less precipitation. The water
year classification system provides relative esti-
mates of a basin’s available water supply from
the amounts of rainfall, snowmelt runoff, and
groundwater accretion rates. Water year types
are classified as either wet, above normal, below
normal, dry, or critical.

D-1641 applies a water supply forecast tool, the
Sacramento Valley 40-30-30 Index, which largely
replaced the Sacramento River Index. SWRCB
first introduced the Sacramento Valley 40-30-30
Index in its 1991 Bay-Delta Water Quality Control
Plan for Salinity.
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The Sacramento Valley unimpaired runoff sums
the major flows into the Sacramento Basin. The
factors used in the Sacramento Valley 40-30-30
Index are (1) the current year’s April-through-
July Sacramento Valley unimpaired runoff

(40 percent), (2) current October-through-March
Sacramento Valley unimpaired runoff

(30 percent), and (3) the previous year’s
40-30-30 Index (30 percent, with a cap of 10).

D-1641 also includes another water supply fore-
cast tool, the San Joaquin Valley 60-20-20 Index,
which uses methods similar to the Sacramento
Valley 40-30-30 Index.

The Eight River Index—the sum of the runoff
from the eight major rivers of the Sacramento
and San Joaquin Valleys—determines the dura-
tion of the fish and wildlife salinity /flow stan-
dard at Chipps Island or Port Chicago during
February through June.

The April-through-July Sacramento Valley
unimpaired runoff forecast for May 1, 2002, was
4.96 million acre-feet (72 percent of average).
The resulting Sacramento Valley 40-30-30 Index
forecast was 6.5, resulting in the forecast classifi-
cation of dry for water year 2002. The forecast of
the San Joaquin Valley 60-20-20 Index on May 1
was 2.4, resulting in the water year being classi-
fied as dry in the San Joaquin Basin as well. The
Eight River Index forecast on May 1 was

7.8 million acre-feet for April through July.

Operations under the State Water
Resources Control Board Water
Right Decision 1641

During 2002, the Department and the Bureau of
Reclamation operated joint projects in accor-
dance with SWRCB’s D-1641, which includes
water quality, flow, and operational criteria for
the estuary. Operations of the SWP and CVP
were coordinated with various objectives of
CALFED, the Bay-Delta Plan, Central Valley
Project Improvement Act, and biological opin-
ions for fish species listed under federal and
State endangered species acts. CALFED’s
Record of Decision, signed on August 28, 2000,
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Delta
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mandates an Environmental Water Account
managed by the Department, the Bureau,
Department of Fish and Game, and U.S. Fish
and Wildlife Service for the protection of listed
fish species. Fish species currently listed

under the federal and State Endangered Species
Act include the winter and spring runs of Chi-
nook salmon, Delta smelt, steelhead, and
splittail.

Real-time monitoring of fish movement and
conditions in the estuary aid daily water
management, by providing more timely protec-
tion of targeted fish species from entrainment at
the Delta pumping facilities of the SWP and
CVP to ensure water supply reliability. (See
Chapter 3 for a discussion of other environmen-
tal issues.)

Delta Cross Channel Gates

The Delta Cross Channel Gates allow fresher
Sacramento River water to flow into interior
Delta channels toward the export facilities of the
SWP and CVP. During 2002, the gates were open
for 194 days. To reduce flooding potential on the
Mokelumne River and to prevent scour on the
downstream side of the gate structure, the
Bureau’s standard operating procedures call for
gate closure any time Sacramento River flow at
Freeport reaches between 20,000 to 25,000 cfs.
D-1641 contains measures that require closure of
the gates from February 1 until May 20, during
peak migration of winter, spring, and fall-run
Chinook salmon smolts and steelhead, and the
spawning season for Delta smelt, longfin smelt,
Sacramento splittail, and striped bass.

The gates remained closed in 2002 until May 24.
After remaining open for 4 days, a gate study
began on May 31, when the gates were opened
for approximately 15 hours each day from

June 4 to June 14, 2002. This study was under-
taken to determine the best method of operation
to protect both fish and Delta water quality. Fol-
lowing the study, the gates remained open until
October 16 when they were closed for 4 days to
conduct a fish study. At the end of the fish
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study, gate No. 2 fell while being opened. Gate
No. 1 remained open until November 12, when
both gates were closed for repair and mainte-
nance. Later that same day, the gates were
reopened and remained open until December 3
when they were closed as part of a fish release
and salvage experiment. The gates were
reopened on December 10 when water quality
became a concern. When precipitation brought
Freeport flows up above 20,000 cfs, the gates
were closed on December 16, and remained
closed throughout the balance of the year.

Woater Quality Standards

Water quality standards and objectives are cate-
gorized by the beneficial uses they are intended
to protect, including municipal and industrial,
agricultural, and fish and wildlife. The Depart-
ment attempts to meet D-1641 water quality and
flow standards through releases from upstream
reservoirs and Delta export operations, but
D-1641 also contains a salinity standard for the
San Joaquin River at Vernalis. San Joaquin River
flows are not influenced by SWP upstream res-
ervoirs, but they may be influenced by SWP
exports and placement of south Delta barriers.

High river outflows, export restrictions, and
water releases to benefit migrating fish (both
pulse and attraction flows) help maintain most
electrical conductivity values below standards.

Municipal and Industrial Standards

D-1641 includes a year-round 250 mg/L chlo-
ride standard that is in effect at the Delta export
locations (Contra Costa Canal Pumping Plant
No. 1, Clifton Court Forebay, Tracy Pumping
Plant, Cache Slough at the City of Vallejo intake,
and Barker Slough) where, with one exception,
the chloride levels remained below the objective
throughout 2002.

All locations met the chloride objective during
2002 with the exception of Contra Costa Canal
Pumping Plant No. 1, which exceeded the objec-
tive eight times during October 2002 despite
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improving conditions in Rock Slough and sur-
rounding channels.

An additional municipal and industrial water
quality objective for chloride at the Contra
Costa Canal Intake near Rock Slough specifies
that the chloride level must be below 150 mg/L
for a given number of days during the year. The
dry year requirement of 165 days was met on
June 14, 2002.

Agricultural Standards

Agricultural standards include an EC objective
which varies by location based on both water-
year type and a 14-day running average during
the irrigation season from April to mid-August,
set at Emmaton, Jersey Point, Terminous, and
San Andreas in the western and central Delta.
The agricultural salinity objective at these Delta
locations are also based on water year type,
becoming less stringent under dryer conditions;
all locations met the objectives in 2002. An addi-
tional salinity objective is applied year-round in
the southern Delta at two locations on the San
Joaquin River—Brandt Bridge and Vernalis—
and two locations on Old River, at the Tracy
Road Bridge and at the head of Middle River.
Responsibility for meeting the salinity objective
at the latter two sites was included in D-1641.
This year-round agricultural salinity objective
was met at all four locations throughout 2002.

Estuarine Habitat Protection Standard

The estuarine habitat protection standard incor-
porates modified X2 criteria (geographic isoha-
line), first established in the 1994 Delta Smelt
Biological Opinion. The upstream movement of
a 2 ppt isohaline (2 parts per thousand of salt in
the water), measured as 2.64 mS/cm at the sur-
face, is maintained within a certain range of
positions in the estuary by adequate Delta out-
flow. These positions (Chipps Island or Port
Chicago, from February through June) are asso-
ciated with fish and biota abundance.

The number of days per month when the daily
averaged EC maximum (2.64 mS/cm) is in effect
at Chipps Island or at Port Chicago is condi-

tioned by the previous month’s Eight River
Index. This may alternately be met with a
maximum 14-day running average EC of

2.64 mS/cm or with specific Delta outflow, set
as a 3-day average Net Delta Outflow Index of
11,400 cfs or 29,200 cfs, when the X2 position is
at Chipps Island or Port Chicago, respectively.
The Port Chicago standard becomes effective
when the Port Chicago 14-day EC average
immediately prior to the first day of the month
is less than or equal to 2.64 mS/cm. The Eight
River Index from December 2001 through May
2002 was 2.49 million acre-feet, 2.72 million
acre-feet, 1.73 million acre-feet, 2.30 million
acre-feet, 2.83 million acre-feet, and 2.59 million
acre-feet, respectively. On the last day of Janu-
ary 2002, the 14-day EC average at Port Chicago
exceeded 2.64 mS/cm, triggering compliance at
Chipps Island for February. Twenty-eight days
were required for X2 at Chipps Island during
February; all three criteria were met. During
March, the required 31 days were met at Chipps
Island with 14-day running average of EC
below 2.64 mS/cm. The Chipps Island 30-day
requirement for April was met with 14-day run-
ning average of EC below 2.64 mS/cm. In May,
29 days were required for X2 compliance at
Chipps Island, and it was met with all three cri-
teria. During June, the required 28 days were
met with 14-day running average of EC below
2.64 mS/cm.

Net Delta Outflow Index Standard

Delta outflow cannot be measured directly due
to the tidal influence in the Delta. Instead, an
approximation of Delta outflow is calculated
using measured inflows, exports, and estimated
Delta water use. NDOI, introduced in the 1995
Bay-Delta Plan, now part of D-1641, guided
operations in 2002. It provides a more accurate
method for calculating Delta outflow by includ-
ing inflows of the Sacramento River, Yolo
Bypass system, the eastside stream system
(consisting of the Mokelumne, Cosumnes, and
Calaveras Rivers), the Sacramento Regional
Treatment Plant, and a measurement of San
Joaquin River flow at Vernalis. The NDOI-
calculated flows cannot be directly compared to
the Delta Outflow Index used prior to 1995,
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because DOI does not include all of the
above-listed flows. The calculation of in-Delta
consumptive use is also different in NDOIL.

Excess outflow conditions, as defined by the
Coordinated Operation Agreement, allow
greater flexibility in project operations. During
2002, conditions began and ended in excess con-
ditions, but accumulated about an equal num-
ber of days in excess and balanced conditions.
From February 15 through March 15, Delta out-
flow, calculated as NDOI, averaged nearly
30,000 cfs per day. January 2002 recorded a
monthly average of NDOI (37,812 cfs) that was
more than twice the NDOI monthly average for
January 2001(15,803 cfs).

D-1641 sets specific minimum monthly NDOI
standards, based upon water year type, between
3,000 and 8,000 cfs for the protection of fish and
wildlife during January and from July to
December. During dry years, July’s NDOI objec-
tive of 5,000 cfs is the strictest of all months. In
2002, monthly NDOI was highest in January at
37,812 cfs. Monthly mean NDOI remained
above 3,500 cfs during all months of 2002, with
the lowest monthly mean occurring in August
at 3,586 cfs. All NDOI standards were met in
2002, although some monthly averages were
very close to the dry-year NDOI requirements.

Flow Standards

D-1641 includes minimum fish and wildlife
flows measured in the Sacramento River at Rio
Vista. These flow standards, incorporated from
the Winter-Run Salmon Biological Opinion, set
flow requirements based on the May 1 water
year classification forecast. Water year 2002 was
forecast to be dry, requiring mean monthly
flows of 3,000 cfs, 4,000 cfs, and 4,500 cfs for
September, October, and November to Decem-
ber, respectively. During these periods, the
7-day running average cannot be more than
1,000 cfs below the monthly standard. All Rio
Vista flow objectives were met during 2002.

D-1641 also includes a minimum San Joaquin

River base and pulse flows from the Winter-Run
Salmon Biological Opinion that are dependent
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upon water year type. These flows are mea-
sured at Vernalis on the San Joaquin River. Dry
year base flows are set at 2,280 cfs from Febru-
ary to April 14 and from May 16 through

June 30, if the X2 objective is required to be at or
west of the Chipps Island location. The base-
flow objective is relaxed to 1,420 cfs when X2 is
required to be east of Chipps Island. The X2
objective was required to be met at Chipps
Island during February through May.

During June, X2 was located east of Chipps
Island, allowing the relaxed Vernalis flow mini-
mum of 1,420 cfs for June. The Vernalis flow
objective was not met during February, March,
and the first half of April. The Bureau informed
SWRCB that water monies were not available to
meet the objective. SWRCB decided that the
Bureau dedicate a similar quantity of water to
fishery purposes later in the year.

During dry years, D-1641 requires the San
Joaquin River spring pulse flow for April 15 to
May 15 to be at a mean of 4,020 cfs at Vernalis.
This spring pulse flow requirement varies based
on the location of X2 during April. However, the
CALFED Operations Group may vary the actual
timing and duration of the pulse/attraction
tlow, based on real-time monitoring data. The
Vernalis Adaptive Management Plan, part of the
San Joaquin River Agreement approved in
D-1641, contains SWRCB-approved alternate
spring pulse flow and export limits, which the
Bureau and the Department typically use in lieu
of D-1641 limits. A pulse attraction flow of up to
2,000 cfs is also required during October.

Export Standards

D-1641 includes an SWP and CVP export limita-
tion, carried over from the Bay-Delta Accord,
that conditions SWP and CVP exports, using a
ratio of total Delta exports to Delta inflow and
expressed as a maximum allowable percentage
of Delta inflow diverted. The maximum per-
centage of Delta inflow diverted varies by
month; in February, it is conditioned by the pre-
vious month’s Eight River Index. During the
San Joaquin River spring pulse flow season,
VAMP export rates are usually used as an
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alternative of the D-1641 spring export limita-
tion and the CALFED Operations Group may
impose additional export restrictions.

The actual export amount is calculated using the
3-day average combined inflow rate for Clifton
Court Forebay (excluding Byron-Bethany Irriga-
tion District diversions from Clifton Court Fore-
bay) added to the Tracy Pumping Plant
diversion. The export/inflow ratio limit is
reported as either a 3-day or 14-day running
average. A 14-day running average of inflows is
used unless storage withdrawals from upstream
reservoirs are being made for export, in which
case a 3-day average of inflows is used. In all
water year types, the February-through-June
maximum combined export rate is 35 percent of
Delta inflow; this may be relaxed in February,
during years with less precipitation, to between
35 percent and 45 percent. From July through
January, the export/inflow ratio rises to

65 percent.

During January 2002, combined SWP and CVP
exports averaged 24 percent of Delta inflow, far
below the 65 percent limitation. Inflows into
Clifton Court were held to 1,500 cfs January 5 to
January 9 due to concerns over salvage of adult
Delta smelt. EWA water ensured that there was
no loss of water to the SWP. Exports during the
more restrictive February-through-June period
(35 percent objective) averaged 27 percent. Dur-
ing most of February, the fishery agencies
allowed the percent of inflow diverted limit to
be raised to 45 percent to pump water for EWA.
Exports were constrained during this February-
through-June period by water quality and Delta
outflow concerns, as well as reductions made
for the protection of winter-run salmon and
Delta smelt.

Exports at Banks and Tracy Pumping Plants are
limited under D-1641 to 1,500 cfs or 100 percent
of the 3-day average of San Joaquin River flow
at Vernalis during the 30-day April 15-to-

May 15 pulse flow period, whichever is greater.
This export limit can be used in lieu of the

35 percent export/inflow ratio only if it results
in more restrictive conditions. As stated above,
the SWP and CVP use alternate export and flow

criteria contained within VAMP during the
spring pulse flow period. In 2002, the VAMP
spring experimental period extended from
April 15 through May 15, during which time the
SWP and CVP used a combined export target of
1,500 cfs; exports averaged 9 percent of outflow
during this period.

Combined exports typically ramp up following
the end of the VAMP experimental period.
However, concerns over Delta smelt salvage
caused combined exports to be held to about
1,500 cfs through the end of May. From July
through the following January, the SWP and
CVP are allowed to export at 65 percent of Delta
inflow. During July through December 2002, the
combined percent inflow diverted averaged

49 percent as water quality concerns hampered
operations during late summer and fall. Banks
Pumping Plant pumped a total of 195,286 acre-
feet of CVP water in 2002.

Temporary Delta Barriers

The Temporary Barriers Project began in 1991
and is now part of the Department’s South Delta
Improvement Program. SDIP was formerly the
Interim South Delta Program and received a
name change in 1999, when the CALFED Bay-
Delta Program included South Delta facilities as
a key component of the CALFED decision-
making process.

These seasonal barriers are designed to improve
local water levels and circulation patterns, pro-
tect fishery resources, and improve water qual-
ity. The temporary barriers are placed across
Middle River, Old River at Tracy, Grant Line
Canal, and Old River at Head. In 1996, the

U.S. Army Corps of Engineers extended the
testing program of the temporary barriers for
another 5 years. The 5-year barriers testing
period extension will include an evaluation of
means to improve Chinook salmon survival
during spring and fall migrations.

The installation of the Middle River barrier was

completed on April 15, 2002, and the Old River
barrier near Tracy on April 18. The spring Old
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River at Head barrier, which functions as part of
VAMP, was also operational by April 18 and
helped prevent migrating juvenile salmon from
straying from their migration routes into inte-
rior Delta channels. The spring Old River at
Head barrier was removed by June 7, 2002. The
installation of the Grant Line Canal barrier was
finished on June 12, 2002. The Old River near
Tracy, Middle River, and Grant Line Canal barri-
ers were all removed by November 29.

The barrier placed at Old River at Head in the
fall, which helps keep upstream migrating adult
salmon from straying out of the San Joaquin
River into interior Delta channels, was opera-
tional on October 4, 2002. Removal of the fall
Old River at Head barrier was completed on
November 21.

Special Study and Biological
Surveys

In response to the mandate of D-1641, the
Department conducts several special studies of
biological surveys each year. One of these is a
special study in the Stockton Ship Channel dur-
ing the late summer and early fall to monitor the
occurrence of low dissolved oxygen levels that
can potentially cause physiological stress to fish
and block migration of salmon up the San
Joaquin River. The Department also conducts
special studies to survey benthic organism den-
sity and diversity, and to survey phytoplankton
biomass and community composition in the
Sacramento-San Joaquin Delta, Suisun Bay, and
San Pablo Bay.

Fall Dissolved Oxygen Study in the
Stockton Ship Channel

Historically, during the late summer and early
fall, dissolved oxygen levels in the eastern and
central portions of the Stockton Ship Channel
have dropped below both the 5.0 mg/L and

6.0 mg/L water quality objectives set by
SWRCB and the Regional Water Quality Control
Board, respectively. These low DO levels are a
result of several factors, including low San
Joaquin River inflows, warm water tempera-
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tures, high biochemical oxygen demand,
reduced tidal circulation, and intermittent
reverse flow conditions in the San Joaquin River
past Stockton.

Low DO levels have the potential to cause phys-
iological stress to fish and block upstream
migration of salmon. Therefore, in an effort to
prevent these low DO conditions from occur-
ring, the Department normally installs a tempo-
rary rock barrier across Old River at Head
during periods of projected low fall flows in the
San Joaquin River. The barrier increases net
flows in the San Joaquin River past Stockton by
reducing upstream diversion of flows from the
main river down Old River to Clifton Court
Forebay.

Water year 2002 for the San Joaquin Valley was
classified as dry, with relatively low San Joaquin
River daily flows measured at Vernalis, ranging
from 1,000 to 1,326 cfs during August and Sep-
tember. Because these low late-summer flows
were not projected to be sufficient to alleviate
DO concerns within the Eastern Channel, the
barrier was installed on October 4, and was in
place until November 15. During this period,
DO levels were generally high in all channel
regions.

Methods. Monitoring of DO concentrations in
the Stockton Ship Channel was conducted by a
vessel on nine monitoring runs from July 23 to
December 18, 2002. Funding for these special
studies was provided by the Division of Opera-
tions and Maintenance. During each of the mon-
itoring runs, 14 sites were sampled at low water
slack from Prisoner’s Point in the central Delta
to the Stockton Turning Basin at the terminus of
the ship channel.

Because monitoring results differ within the
channel, sampling stations were grouped into
western, central, and eastern regions. The find-
ings of previous fall studies have shown that
fall DO levels are typically robust and high
(7.0-9.0 mg/L) in the western channel; transi-
tional, variable (4.0-7.0 mg/L), and stratified in
the central channel; and low (3.0-5.0 mg/L) and
stratified in the eastern channel. The western
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channel begins at Prisoner’s Point and ends at
Columbia Cut. The central channel begins a
half-mile east of Columbia Cut and ends at
Fourteen Mile Slough. Finally, the Eastern
Channel begins at Buckley Cove and ends at
Rough and Ready Island. The Turning Basin is
unique within the channel because it is east of
the entry point of the San Joaquin River into the
channel and isolated from down-channel flow.

DO levels which fall below the State water qual-
ity objectives are referred to as either a DO sag,
when DO levels are <5.0 mg/L, or DO depres-
sion, defined as DO levels = 5.0 mg/L but
<6.0mg/L.

Results. During this study, DO levels varied
considerably between regions within the chan-
nel. DO concentrations in the western channel
were relatively high and stable and ranged
from 7.0-10.0 mg/L during the July 23 to
December 18 study. The robustness of DO con-
centrations in this portion of the channel was
apparently due to greater tidal mixing, the
absence of conditions creating biochemical oxy-
gen demand, and shorter hydrological residence
time as compared to upstream regions.

Low DO conditions occurred in both the central
and eastern channel regions. DO sag conditions
in the central channel appeared to be either
extensions of extended low DO sags in the east-
ern channel, or a result of low DO waters mov-
ing downstream from the eastern channel as
inflows increased. In the central channel, DO
concentrations dropped below 5.0 mg/L
through much of September and October.

In the eastern channel, the DO levels were low
in August and September, and stratified and
more variable in October. DO levels ranged
from a low of 3.3 mg/L in September to a high
of 10.8 mg/L in October. Changing inflows from
the San Joaquin River into the eastern channel
may partially account for the variability of the
DO levels within the eastern channel.

Because of the improved DO conditions in the
central and eastern channels in late October and
anticipated increases in fall San Joaquin

River flows, the barrier was removed on
November 15. The removal of the barrier coin-
cided with an immediate return of low DO con-
ditions in the eastern channel. Decreased
inflows to the channel appear to have contrib-
uted to the return of sag conditions within the
eastern channel in November.

The relatively low inflow conditions to the
channel continued through December, with net
daily San Joaquin River flow past Stockton
ranging from 9 to 836 cfs except for a 1-day
pulse flow of 1,340 cfs on December 17. On
December 3, DO values in the eastern channel
were exceptionally low, dropping to 3.3 mg/L.
DO conditions in the central channel were simi-
lar to those in late November with a DO depres-
sion present only at Fourteen Mile Slough.

Improved net San Joaquin River inflows past
Stockton in late December and cooler water
temperatures (11.3-12.8° C) may have contrib-
uted to the slightly improved DO conditions
measured in the eastern channel on

December 18. Average DO levels in the east and
east-central channel stations increased to

5.7 mg/L. Because of the improving conditions,
the 2002 DO special studies were terminated on
December 18.

Benthic Monitoring

The benthic monitoring program documents
changes in the composition, abundance, density,
and distribution of the benthic biota within the
upper San Francisco estuary. Benthic biota are
relatively long-lived, and can respond to
changes in physical factors within the estuary
such as fresh water inflows, salinity, and sub-
strate composition. As a result, benthic data can
provide an indication of physical changes occur-
ring within the upper estuary. Because the oper-
ation of the SWP can impact the flow
characteristics of the estuary, and subsequently
influence the density and distribution of benthic
biota, benthic monitoring is an important bio-
logical survey conducted by the Department. In
addition, benthic monitoring data are also used
to detect and document the presence of newly
introduced species within the upper estuary.
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Benthic monitoring is conducted at ten sam-
pling sites distributed throughout the major
habitat types within the estuary. Bay-Delta Sec-
tion staff collect four bottom grab samples and
one sediment sample monthly at each site. The
grab samples are analyzed to identify organisms
to the lowest possible identifiable taxon, and to
enumerate all organisms collected.

The Department maintains a database of 284
benthic organisms located within the upper
estuary. The benthic database is dynamic and is
constantly undergoing peer review and
updates. When a new organism is identified at
any of the sampling stations, the organism is
added to the database. In addition, the taxo-
nomic names of organisms on the list are
updated when sufficient evidence is produced
to warrant such changes.

Ten new organisms were added to the benthic
species list during 2002. These new organisms
were found in 3 of the 10 sample areas. Eight
species were found in San Pablo Bay, a saline to
brackish-water site west of the Delta. Grizzly
Bay, a saline to brackish-water site west of the
Delta, and Buckley Cove, a freshwater site along
the Stockton Deep Water Ship Channel near the
City of Stockton, each had one new benthic spe-
cies observed in 2002. The new species and the
locations at which they were collected are as
follows:

San Pablo Bay

e crustacean (Cragnon nigromaculata), January
2002

 spionid (Pseudopolydora paucibranchiata),
March 2002

« sabellide polychaete (Myxicola infundibu-
lum), September 2002

e amphipod (Paradexamine sp. A), October
2002

e spionid (Boccardia sp. A), November 2002

 spionid (unidentified Spionid sp. A), Novem-
ber 2002

e spionid (Polydora branchycephala), November
2002
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e polychaete (Glycera Americana), December
2002

Grizzly Bay

» crustacean (Anisogammarus confervicolus),
February 2002

Buckley Cove

» chironomide (Dicrotendipes sp. A), February
2002

A total of 166 species of benthic macrofauna
were collected in 2002 at the 10 sampling sites.
Of the 166 species, 10 species represented
approximately 90 percent of all organisms col-
lected. The 10 dominant species were

(1) the amphipods Americorophium stimpsoni,
Americorophium spinicorne, Corophium alien-
ense, Monocorophium acherusicum, Ampelisca
abdita, and Gammarus daiberi;

(2) the aquatic oligocheates Varichaetadrilus
angustipenis and Limnodrilus hoffmeisteri;
and,

(3) the Asian clams Potamocorbula amurensis,
and Corbicula fluminea.

Of the 10 dominant species, 2 species, Ampelisca
abdita and Potamocorbula amurensis, represent
macrofauna that inhabit a typically high saline
environment and were found in San Pablo Bay,
Suisun Bay, and Grizzly Bay. The amphipods
Americorophium stimpsoni and Americorophium
spinicorne tolerate a wider range of salinity, and
were collected both in the higher saline western
sites, and the more brackish to fresh water east-
ern sites, such as the San Joaquin River at
Twitchell Island and the Sacramento River
above Point Sacramento. The remaining 6 spe-
cies are predominantly fresh water species and
were collected at sites east of Suisun Bay.

Database Updates. During 2002, several
changes were made in the taxonomic classifica-
tion of previously recorded benthic species. In
addition, the gammarid amphipod, Monocoroph-
ium oaklandense, was made synonymous with
Monocorophuim insidiosum. As a result, all
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records of M. oaklandense are now listed as
M. insidiosum.

Phytoplankton and Chlorophyll a Studies

Monthly sampling of chlorophyll 2 concentra-
tions and phytoplankton was conducted in 2002
by the Department’s Bay-Delta Monitoring
Branch at 10 stations throughout the Delta.
These stations are

» Sacramento River at Green’s Landing and
Point Sacramento

¢ Suisun Bay off Bull’'s Head Point
e Old River opposite Rancho Del Rio
e San Pablo Bay near Pinole Point

» San Joaquin River at Vernalis, Buckley Cove,
and Potato Point

+ Disappointment Slough at Bishop Cut
» Grizzly Bay off Middle Point, near Nichols

Average monthly chlorophyll a concentrations
throughout much of the Delta were low, with
94 percent of the 130 samples (excluding repli-
cates) taken in 2002 (from January 3 to Decem-
ber 13) having levels below 25 ng/L, and

85 percent of all samples having levels below
10 pg/L. These levels are consistent with those
detected throughout the Delta in 2000 and 2001,
which show a gradual decrease in chlorophyll a
each year. Average chlorophyll a concentrations
for all samples in 2002 were 7.0 ug/L, and the
median value was 2.4 ng/L. The maximum
chlorophyll a concentration for all sample loca-
tions in the Delta was recorded August 13 on
the San Joaquin River at Vernalis, at 118 pg/L.
This maximum was well above the highs of
36.6 ug/L (July 1999) and 46 ng/L (September
2000) recorded in previous years, but equivalent
to the value recorded last year, 119 pg/L (July
2001) in the same area.

The highest chlorophyll a concentrations

were observed at Vernalis, Buckley Cove,

and Disappointment Slough (stations C10,

P8, and MD10), with average concentrations

of 36.3,13.3, and 7.1 pg/L, respectively. These
values compare with average chlorophyll a lev-

els in 2001 in the same areas of 41.2, 13.1, and
9.9 ng/L, respectively.

Average yearly chlorophyll a concentrations
recorded at all other Delta locations ranged
from 1.7 to 2.9 png/L. The lowest observed con-
centration of 0.6 pg/L was reported at Old River
opposite Ranch Del Rio (station D28A) on Janu-
ary 7,2002. In general, chlorophyll 2 minima did
not appear to be consistent with a particular
seasorn.

Phytoplankton biomass and resulting chloro-
phyll a concentrations in some areas of the Delta
may be influenced by extensive filtration of the
water column by the introduced Asian clam,
Potamocorbula amurensis. Well-established
benthic populations of P. amurensis in Suisun
and San Pablo Bays are thought to have contrib-
uted to the low chlorophyll a concentrations
(and increased water clarity) measured in these
westerly bays since the mid-1980s.

In addition to monitoring for chlorophyll a,
water samples were analyzed for pheophytin.
Pheophytin is a primary degradation product of
chlorophyll a and its relative concentration is
useful for estimating the general physiological
state of phytoplankton populations. When phy-
toplankton are actively growing, the concentra-
tions of pheophytin are normally expected to be
low in relation to chlorophyll a. Percent chloro-
phyll a concentrations measured in 2002 ranged
from 30 percent to more than 95 percent, with an
average of 67 percent and a median of 71 per-
cent. In addition, 87 percent of the samples col-
lected had chlorophyll 4 levels above 50 percent.
This relatively high percentage of chlorophyll a
is generally associated with healthy, growing
populations.

Phytoplankton populations consisted of (in
order of abundance): flagellates, diatoms, green
algae, cryptomonads, and blue-green algae. Of
the genera identified (20 percent of all samples
were unidentified), the following were the most
common, in order of abundance: Cyclotella,
Melosira, Achnanthes, Thalassiosira, Diatoma, Skel-
etonema, Ankistrodesmus, Chlorella, Scenedesmus,
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Cryptomonas, Oscillatoria, Selenastrum, Synedra,
and Navicula.

Activities Outside the Delta

Activities conducted outside the Delta included
scheduled routine SWP water quality monitor-

ing as well as special studies. Most of these spe-
cial studies were in response to fish and wildlife
and water quality issues of importance to agen-
cies that provide domestic water supply. These

agencies face increasingly stringent regulations
and look to the SWP to deliver high quality raw
water.

Woater Quality Monitoring

The Division of Operations and Maintenance
collects detailed water quality information on
the concentration and distribution of chemical,
biological, and physical parameters at 40 aque-
duct and reservoir sites located throughout
SWP facilities. Stations are situated south of the
Delta at reservoirs, pumping plants, power
plants, and check structures of the South Bay,
Coastal Branch, and California Aqueduct. Other
monitoring activities are conducted on the
North Bay Aqueduct, Feather River, and at State
reservoirs north of the Delta—Lake Oroville,
Antelope Lake, Frenchman Lake, and Lake
Davis.

The Water Quality Program of the SWP was
established in 1968 when the California Aque-
duct was completed. More than 200 different
chemical constituents are monitored monthly or
quarterly. In addition, 13 automated stations are
maintained for continuous monitoring of aque-
duct water.

The Department maintains an analytical labora-
tory (Bryte Laboratory in West Sacramento),
which processes most SWP laboratory water
quality samples. The Department also contracts
for some laboratory services. Water samples
from 15 SWP stations are analyzed monthly to
determine concentrations of dissolved solids,
nutrients, chloride, sulfate, sodium, trace met-
als, and other constituents. Herbicides, pesti-
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cides, organic substances, and phytoplankton
are monitored three times per year.

Selected SWP water quality data are available
electronically through the Department’s Web
site at wwwomwq.water.ca.gov. Table 4-1 pre-
sents laboratory results of sampling at several
representative stations during 2002.

Nonproject Groundwater Turn-ins

Turn-ins are authorized during periods of
reductions in approved Table A amounts. The
Department had previously accepted turn-ins in
the early 1990s in response to the 1987-92
drought. Nonproject groundwater was accepted
into SWP facilities provided it did not result in
the degradation of SWP water quality, toxicity
to fish and wildlife, or adverse changes in the
suitability of the water for beneficial uses.

In 2001, the Department established new criteria
to review the water quality of the turn-ins.

A two-tier approach was implemented. Tier 1
programs have a “no adverse impact” criteria
and are tied to historical water quality levels in
California. Programs meeting Tier 1 criteria
require Department approval.

Tier 2 programs involve water quality levels
that exceed the historical water quality in the
California Aqueduct and have the potential to
cause adverse impacts to the State water con-
tractors. Tier 2 programs are referred to a State
water contractor facilitation group for review.
The facilitation group subsequently makes rec-
ommendations to the Department.

Turn-ins not only add versatility to SWP water
operations, but can also improve SWP water
quality for some constituents. Turn-ins usually
coincide with monthly decreases in total dis-
solved solids, conductivity, and organic carbon
in the Aqueduct, while slight increases in nitrate
and sulfate often result. During 2002, the SWP
received 36,799 acre-feet of water via the non-
project groundwater turn-ins compared to
154,972 acre-feet during 2001.
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Table 4-1. 2002 Mean Water Quality at Selected State Water Project Locations

California Aqueduct
North Bay Delta-
Thermalito Aqueduct Mendota
Afterbay at Barker Canal Devil Canyon
Outlet to Slough Banks  Upstream Kettleman Tehachapi Afterbay
Detection Feather = Pumping Pumping of McCabe O’Neill Outlet City Highway 119 Afterbay near San
Constituents Units  Limit River Plant Plant Road (Check 13) (Check 21) (Check 29) (Check 41) Bernardino

Alkalinity mg/L | 40 75 58 71 67 68 68 65 72
Arsenic mg/L 0.001 <0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.001
Boron mg/L 0.1 <0.1 0.1 <0.1 0.2 0.1 0.1 0.1 <0.1 0.1
Bromide mg/L 0.01 <0.01 0.02 0.06 0.11 0.11 0.12 0.10 0.10 0.13
Calcium mg/L | 8 12 I 17 14 15 14 13 16
Carbon-Total Organic mg/L 0.5 <0.5 48 4.2 5.2 38 39 4.6 34 43
Chloride mg/L | <l 9 23 37 38 41 36 35 48
Chromium mg/L 0.001 <0.001 <0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Copper mg/L 0.001 0.001 0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.002
Fluoride mg/L 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3
Hardness mg/L | 36 63 56 80 68 75 65 65 8l
Iron mg/L 0.005 0.006 <0.005 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Lead mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Magnesium mg/L | 4 9 7 9 9 9 9 8 10
Manganese mg/L 0.005 0.005 0.007 0.012 <0.005 0.005 <0.005 <0.005 <0.005 0.039
Nitrate + Nitrite mg/L 0.01 <0.01 0.19 0.13 <0.01 <0.01 0.38 <0.01 0.28 0.20
Phosphorus - Ortho mg/L 0.0l <0.01 0.09 0.06 <0.01 <0.01 0.07 <0.01 0.08 0.045
Phosphorus - Total mg/L 0.0l <0.01 0.15 0.08 <0.01 <0.01 0.10 <0.01 0.11 0.05
Selenium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Sodium mg/L | 3 13 19 30 28 31 27 26 34
Specific Conductance pS/cm | 8l 194 212 332 299 317 294 280 358
Sulfate mg/L | 2 10 10 31 20 22 19 17 26
Total Dissolved Soilds mg/L | 48 118 128 200 180 191 178 170 214
Turbidity NTU | 3 49 9 16 4 5 5 12 2
Zinc mg/L 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.015 0.006

Note: All reported constituents are the yearly mean of laboratory analytical values sampled monthly. Nondetectable values were not used in the calculation of the yearly mean.
NR = No data recorded at this location.
NTU = nephelometric turbidity units

mg/L = milligrams per liter

US/ecm = microsiements per centimeter
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Municipal Water Quality
Investigations Program

The Sacramento-San Joaquin Delta provides
drinking water for over 23 million people in
California. Because the Delta is a relatively
unprotected watershed, water quality degrada-
tion is possible from many sources, including
industrial and municipal wastewater dis-
charges, storm water runoff from cities, agricul-
tural discharges, recreational activities,
abandoned mines, and illegal dumping. The
Municipal Water Quality Investigations Pro-
gram was established to evaluate the suitability
of Delta water as a drinking water source, to
identify sources of water quality degradation,
and to evaluate means of eliminating or pre-
venting degradation.

Participants in the program include the munici-
pal water contractors of the SWP and Contra
Costa Water District. Program advisors include
representatives of participating agencies,
including the Environmental Protection
Agency, DHS, and California Urban Water
Agencies. Because water quality concerns
change rapidly with new drinking water regula-
tions and water quality issues, the MWQI Pro-
gram must be flexible enough to adapt to
changing requirements. The former Delta
Health Aspects Monitoring and Delta Island
Drainage Investigations Programs merged into
the MWQI Program in 1990; the program con-
tinues to evolve.

The program’s initial focus was to compile a
comprehensive database on the quality of drink-
ing water in the Delta. Since then, it has investi-
gated ways of managing Delta lands and waters
to minimize adverse impacts on drinking water
quality. It has also identified sources of contam-
inants in the Delta and assessed their signifi-
cance for drinking water quality and water
treatment. Drinking water standards are more
difficult to meet when natural organic materials
from agricultural drainage and watershed run-
off are involved.
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The current MWQI Program has progressed
from the monitoring, problem identification,
and assessment stages to the development of
studies on source water improvement and man-
agement. The MWQI Program has also contin-
ued to provide the CALFED participating
agencies with scientific data, findings, and
expertise for assessing potential effects from
proposed Delta projects. December 2001
marked the publication of the 2001 California
State Water Project Watershed Sanitary Survey
Report. This report is the third in a series for the
SWP. The first was produced in 1990, and the
second in 1996. Both the 1996 and 2001 reports
are 5-year updates from the original sanitary
survey required by DHS. A searchable CD-
ROM version of the report was produced in
spring 2002 and also made available on the
MWQI Web site at www.wq.water.ca.gov/
mwq/index.htm.

The North Bay Aqueduct/Barker Slough Water-
shed Study was started to investigate problems
identified in the 1996 Sanitary Survey. A 4-year
report was published in May 2002. This report is
also available at the MWQI Web site. Sodium-
enriched soils and poor land use practices
within the watershed are identified as major
culprits for causing the poor water quality of
runoff in the watershed.

Currently, the stakeholders are evaluating the
teasibility of best management practices to
reduce carbon and turbidity in the slough. The
MWQI Program has continued to work with the
stakeholders to provide water quality technical
assistance to the project, including providing
supportive scientific documentation for a
CALFED grant, which was awarded for the
development and evaluation of best manage-
ment practices.

In fall 1999, the MWQI Program began an
assessment study of EPA Method 1623, a new
EPA-approved sampling methodology for the
protozoans Cryptosporidium and Giardia. The
study continued into winter 2000. Staff
published the results in a paper titled Cryptospo-
ridium and Giardia Recoveries in Natural Waters by
Using Environmental Protection Agency Method
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the use of Method 1623 for source water moni-
toring in the Delta.

The MWQI Program received a CALFED grant
in 2000 to purchase and install three automated
carbon analyzers in the Delta. In summer 2001,
the first analyzer began operating at Banks
Pumping Plant. The analyzer automatically
samples the exported water, determines the
total organic carbon and dissolved organic car-
bon levels, and sends the data to Sacramento
where it is posted on the CDEC data Web site.

The second analyzer started operation in winter
2002, and is located at the Hood water quality
monitoring station on the Sacramento River.
The third unit is destined for the future San
Joaquin River monitoring station to be con-
structed at Vernalis.

In 2002, staff applied for and received a $515,000
CALFED grant to construct the continuous
monitoring station at Vernalis for organic car-
bon and other key constituents. The proposed
construction date is spring 2004.

The carbon analyzers can sample up to every

6 minutes, compared to the historical grab-sam-
ple organic carbon data, which has been sam-
pled weekly. The data, coupled with flow
measurements, will allow for the calculation of
mass transport and loading of carbon from the
two main Delta tributaries. The data, currently
posted to the Department’s CDEC, will also be
used by modelers to refine Delta Simulation
Model 2 for calculation of organic carbon trans-
port through the Delta.

In addition to the CALFED grant for the con-
struction of the San Joaquin monitoring station,
staff has received approval for a grant to study
the carbon isotopes to date the carbon mole-
cules. This will help identify the source of the
organic carbon in the SWP. Older carbon would
indicate peat soils from Delta islands, and
younger carbon would indicate fresh plant resi-
due from crops or vegetation. This could then
help determine where to focus source water
protection efforts.

Other components of the MWQI Program
include

» evaluation of the water quality impacts at
drinking water intakes from the proposed
Delta wetlands storage project;

+ the study and fractionation of organic car-
bon molecules from Delta carbon sources;

 evaluation of proposed CALFED restoration
actions in terms of drinking water impacts;

» working with the State and regional water
quality control boards to develop drinking
water policy as part of the basin plan;

» development of models to predict water
quality based on sources and loads; and

e investigation of new and increasing sources
of pollution, including urban sources.

Collectively, these and other MWQI studies and
activities are designed and conducted to
address major water quality and water supply
issues, such as the Delta’s ability to meet user
needs, adjust to stricter State and federal regula-
tions, and provide reliable, clean water supplies
in the future. Each study or activity serves to
discover, test, and assess possible solutions to
problems in the Delta and other watersheds of
the SWP and assures that future demands for
safe, potable water supplies can be met.

Bryte Chemical Laboratory

Bryte Chemical Laboratory, established in 1951,
continues to perform the vast majority of chemi-
cal and other related analyses required to sup-
port the Department’s water quality programs.
Thousands of water samples are analyzed rou-
tinely for minerals, nutrients, metals, pesticides,
volatile organic compounds, and many other
chemical constituents. The laboratory has con-
tinued to manage several analytical contracts
with outside laboratories in accordance with the
master contract policy approved in fiscal year
1994-95. The laboratory works in conjunction
with the Quality Assurance/Quality Control
Section to replace these contracts as they expire
each fiscal year.
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In 2002, Bryte Laboratory successfully replaced
a 3-year contract for analytical services concern-
ing water and wastewater for the Department
under master contract policy. The new 3-year
contract was awarded to Sequoia Analytical
Laboratory. It will provide backup analytical
services and analytical services not currently
provided by Bryte Laboratory for water and
wastewater samples for SWP and other water
quality programs.

The laboratory purchased several new analyti-
cal instruments in 2002 to replace outdated
instrumentation. One of the new instruments
was a Lachet QuickChem 8000 FIA (Flow Injec-
tion Analyzer) used to perform automated flow
analyses in water. The new system will replace
three outdated flow analyzers that perform
nutrient analyses in water. It will perform up to
three analyses simultaneously, such as dissolved
ammonia, ortho-phosphate, and nitrate-nitrite
analyses, with a sampling rate of 60 analyses per
hour. The new instrumentation will save time
and labor, and also expand the laboratory’s
capability to perform nutrient analyses.

Also purchased in 2002 were two new ion trap,
gas chromatograph mass spectrometers to be
used by the laboratory’s organic section. The
new systems will allow the performance of a
variety of EPA methods for water and wastewa-
ter analyses that were previously unavailable
for departmental programs. One new ion trap,
GC/MS systems, was equipped with a solid
phase micro extraction system for specialized
semi-volatiles organic analyses. The new sys-
tems were needed to supplement the labora-
tory’s capability to detect organic compounds in
waters from the SWP involving accidental spills,
acts of nature, and certain classes of chemical
agents that could be used by terrorist groups.

The FERC requirements for the relicensing of
Lake Oroville and several other SWP-funded
programs require analysis of trace metals in
water to parts per trillion levels to meet aquatic
water quality criteria. The ultra low-level metal
analyses have continued to be contracted to a
private environmental laboratory at a cost of
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more than $300,000 per year. After estimating
the required equipment and labor cost, it was
determined that it would be cost effective to
perform these tests at Bryte Laboratory. A major
requirement for the laboratory to perform these
analyses was the construction of a class 100
clean room. The construction, started in late
2001 and continued through 2002, is now sched-
uled to be fully completed and operational in
early 2003.

The Field and Laboratory Information Manage-
ment System, implemented in 1997, has contin-
ued to enhance the laboratory’s data
management capabilities. In 2002, the server
and backup system were upgraded to include
the essential chemist workstations to prevent
data loss. The laboratory purchased and
installed a new server and backup system. The
server and chemist workstations are now
backed up daily.

Security and protection of the SWP has become
a primary goal for the Department since Sep-
tember 11, 2001. In an effort to protect the SWP
from biochemical and chemical agents, Bryte
Laboratory has continued to be an active mem-
ber in a group of laboratories headed by DHS,
the California Mutual Aid Laboratories. One of
the group’s objectives is to assist in the develop-
ment of additional analytical methods to detect
and quantify biochemical and chemical agents.
Once the methods and procedures are vali-
dated, a mutual assistance network will be
established within the group to provide aid
should a threat occur. Bryte Laboratory has
acquired additional instrumentation necessary
to perform the analytical methods developed by
the California Mutual Aid Laboratories to detect
and quantify these agents. It has also been
investigating the possible use of additional real-
time field instrumentation that could be used to
augment the current monitoring of SWP waters
and source waters by enhancing its early warn-
ing system. Until these measures are fully
evaluated, the lab continues to take additional
steps, including testing, to ensure that the qual-
ity of water delivered through the SWP meets
all water quality objectives.
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Quality Assurance/Quality Control

The QA /QC Program, established in 1992,
ensures that data generated by the Depart-
ment’s environmental monitoring activities
meet high quality standards and are scientifi-
cally defensible.

The QA /QC Program actively ensures that in-
house and contract laboratories providing water
quality analytical services for the Department
comply with QA /QC procedures, standards,
and requirements. The program performs the
following functions:

e procures specialized products and services
from outside sources on an as-needed basis.
These may include obtaining certified labo-
ratory standards and outside instructors for
teaching technical classes;

» periodically submits performance evalua-
tion samples to all in-house and contract
laboratories to evaluate their performance;

 assists in the data quality review of environ-
mental data for the Office of Water Quality
and other departmental programs upon
request;

» publishes QA /QC technical documents;

* develops and maintains the drinking water
quality database and associated QC meta-
data as part of the Department’s Water Data
Library; and

 assists departmental programs in develop-
ing quality assurance project plans.

In 2002, QA /QC staff performed data quality
review for the 1998-2001 Municipal Water Qual-
ity Investigations Program Annual Report to be
published in July 2003. The review evaluated
the laboratory analyses performed for various
MWQI projects to determine if the data met the
required quality for the Program. The data were
found to be of adequate quality and the findings
will be included in the Annual Report.

QA /QC staff continued collecting data for the
total organic carbon method comparison study
initiated in November 2001. Bryte Laboratory

Quality Assurance/Quality Control

The water quality data collected by the
Department must be scientifically support-
able. To help protect the Department’s large
investment in water quality data, the Quality
Assurance/Quality Control Program was
established in 1992. The QA /QC Program
provides guidance and technical support to
managers of water data collection programs
throughout the Department.

In addition to the basic mission of supporting
and strengthening the validity, integrity, and
credibility of water quality data collected by
the Department, the QA /QC Program pro-
vides leadership in efficient planning and
execution of field sampling activities. To min-
imize cost, it is necessary to carefully plan,
implement, interpret, and evaluate the data
collected. Good data collection programs
begin with identifying the data collection
goal and establishing the data quality objec-
tives to meet the goal. This planning is done
before actual data collection commences and
assures that the correct type and amount of
data are collected to meet program objectives.
Through this process, the Department avoids
collecting inadequate, irrelevant, or extrane-
ous data, and thereby avoids waste.

had been analyzing organic carbon using wet
chemical oxidation since 1986. In 2000, a new
instrument using a high temperature combus-
tion method was acquired. Initial comparisons
between the two instruments indicated that
high temperature combustion analytical results
were sometimes significantly higher than those
from wet chemical oxidation. The comparison
study was designed to determine the causes of
these analytical differences. Samples were col-
lected at five stations for multiple instrument
comparisons between December 2001 and
December 2002. A report summarizing the
results of the comparison study will be prepared
in 2003.

QA /QC staff drafted and finalized a contract to
supply the Department with certified perfor-
mance evaluation standards. The performance
evaluation samples are used to monitor and
audit the Department’s field and laboratory pro-
cedures. They also assess the proficiency of lab-
oratories under contract with the Department.
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In 2001-02, the Department brought the Water
Data Library into limited production and work
was started on producing a user interface. All
data, from May 2001 to date, have been trans-
ferred into the data tables. When completed, the
Water Data Library will permanently house all
the FLIMS data in an accessible format for the
Department. Development also began on an
update to the field module software for use in
the FLIMS data system. This version will enable
better integration with the Water Data Library
database.

Suisun Marsh Activities

The Suisun Marsh

Suisun Marsh is about 59,000 acres of tidal and
managed brackish water wetlands and

30,000 acres of bays and sloughs. It is the largest
contiguous brackish marsh remaining in the
United States. Situated in southern Solano
County, west of the Sacramento-San Joaquin
Delta and north of Suisun Bay, the marsh
encompasses more than 10 percent of Califor-
nia’s remaining natural wetlands. In addition,
the marsh is the resting and feeding ground for
thousands of waterfowl migrating on the Pacific
Flyway.

Since the early 1970s, the California Legislature,
SWRCB, the Bureau, DFG, Suisun Resource
Conservation District, the Department, and
other agencies have focused on preserving the
Suisun Marsh as a unique environmental
resource. As part of its responsibility for protect-
ing Suisun Marsh, SWRCB included water qual-
ity standards for the marsh in Term 10 of
D-1641, which applies to SWP and CVP opera-
tions. D-1641 was adopted by SWRCB on
December 29, 1999. In 1987, the Department, the
Bureau, DFG, and SRCD signed the Suisun
Marsh Preservation Agreement (see sidebar).
SMPA contains provisions for actions to control
channel water and soil salinity to mitigate
impacts of the SWP, CVP, and other upstream
diverters on managed wetlands in Suisun
Marsh.
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Amendment Three Actions. SMPA Amend-
ment Three issues are now addressed as part of
the Suisun Marsh Charter. During 2002, the par-
ties began to discuss which of the Amendment
Three actions could move forward through a
separate amendment to SMPA. With the assis-
tance of the regulatory agencies, actions were
identified that would not cause any taking of
listed species.

Suisun Marsh Charter. CALFED requested
that the Department, DFG, the Bureau, USFWS,
and SRCD develop a charter for resolving the
conflicts that had escalated over Amendment
Three, regional general permits, the levee inves-
tigations, and endangered species recovery.
Since fall 2000, the Charter Group has been
meeting to address the myriad of issues in
Suisun Marsh and develop a coordinated and
comprehensive solution to marsh conflicts. The
goal of the charter is to “develop a regional plan
that balances implementation of the CALFED
program, SMPA, and other management and
restoration programs within Suisun Marsh in a
manner responsive to the concerns of stakehold-
ers and based upon voluntary participation of
private landowners.”

During 2002, the agencies continued to work on
the Suisun Marsh Charter Implementation Plan.
This plan addresses water quality; managed
wetland enhancement; and levee and endan-
gered species recovery needs, proposing to
address these needs on an equal basis. The par-
ties, with the assistance of a facilitator, are work-
ing through the myriad of complex issues and
challenging process of developing an imple-
mentation plan for this biologically rich region.

Environmental Coordination Advisory Team.
The SMPA Environmental Coordination Advi-
sory Team was convened to ensure compliance
with conditions, mitigation, and monitoring
responsibilities specified in SMPA. ECAT
includes staff from the Department, the Bureau,
DFG Grizzly Island, DFG Central Valley Bay-
Delta Branch, and SRCD. USFWS, NOAA Fish-
eries, and the Corps staff have participated on
ECAT in an advisory role. ECAT documents
compliance with biological opinion measures
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and permit terms and provides reports to SMPA
coordinators.

Primarily, ECAT provides support for the
Suisun Marsh Preservation Agreement Charter
Group. At ECAT’s monthly meetings during
2002, discussions included Suisun Marsh moni-
toring efforts, property acquisition for tidal
marsh restoration, and maintenance of primary
facilities. Monitoring focused on Island Slough,
the salt marsh harvest mouse, and the California
clapper rail.

Individual Ownership Cost Share Program.
The Individual Ownership Cost Share Program
is a component of SMPA and is designed to
assist individual landowners with water man-
agement on privately owned land within Suisun
Marsh. The program includes replacing, lower-
ing, and/or enlarging drainage structures, and
the purchase of drainage pumps. This program
began in 1987 with a 50 percent reimbursement
by the Department and the Bureau. Participa-
tion in the program has greatly increased since
SMPA coordinators retroactively increased

reimbursement to the Department and Bureau
to 75 percent in 1994.

The Department did not process any invoices
under the cost-share program during 2002.
Since 1987, the Department and the Bureau have
paid a total of $1,246,106.

Modeling Support

Suisun Marsh Planning Participation in
the Project Work Team

The IEP DSM2 Project Work Team completed a
multiagency cooperative effort to recalibrate the
DSM2 model. Recalibration efforts began in
August 1999. The project work team activities
include collection of new Bay-Delta channel
geometry data, such as

 collection of flow data at strategic Delta
locations

» model testing and sensitivity analysis
» preparation of calibration protocols

e active participation in calibration activities
among participants

ing in November 1988.

Implementation Plan.

Suisun Marsh Preservation Agreement

In 1986, federal legislation (Public Law 99-546) authorized funds to the Bureau to protect Suisun
Marsh. On March 2, 1987, the Department, the Bureau, DFG, and SRCD signed the Suisun Marsh Pres-
ervation Agreement. The objective of SMPA is to assure that the Bureau and the Department mitigate
for any adverse effects of the Central Valley Project and State Water Project on managed wetlands in
the marsh, as well as a portion of the adverse effects of other upstream diversions. Under the original
agreement, this objective is primarily accomplished by constructing large-scale facilities in the marsh
to maintain a dependable supply of adequate quality water within Suisun Marsh channels. A compo-
nent of the large-scale facilities is the Suisun Marsh Salinity Control Gates facility, which began operat-

On August 4, 1995, the Suisun Marsh Coordinators, representing the four agencies party to SMPA,
began discussions directed at updating the agreement, pursuant to SMPA Articles 4 and 17. Represen-
tatives from the Bureau, the Department, DFG, and SRCD established an ad hoc Negotiating Team,
Technical Group, Drafting Committee, and Environmental Documentation Team. Beginning Septem-
ber 1995, the SMPA Negotiation Team met monthly in Sacramento and made significant progress in
developing the basis to amend the agreement. Representatives from the SWP and CVP contractors
actively participated in the negotiations. Updating SMPA will reflect future hydrologic and salinity
condjitions in the Suisun Marsh as prescribed by the SWRCB 1995 Water Quality Control Plan and will
place more emphasis on improving water and land management practices and facilities on managed
wetlands. The SMPA parties will sign Amendment Three after completing the Suisun Marsh Charter
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Geometry data is available to the public at
modeling.water.ca.gov/delta/models/dsm2/
tools/csdp/index.html. Flow data are available
at www.iep.ca.gov/dss/. Project work team
participation in the calibration is facilitated by
Web site wwwiep/dsm2pwt/dsm2pwt.html.

Participants in the calibration effort include staff
from the Department’s ESO Bay-Delta Office,
Department of Planning and Local Assistance,
and O&M; the Bureau; USGS; University of Cal-
ifornia, Berkeley; Stanford University; Contra
Costa Water District; and the Metropolitan
Water District of Southern California. The pro-
cess is unique—a virtual interagency collabora-
tion on calibration of a complex hydrodynamics
and water quality model. The potential benefits
include creating an accurate model and generat-
ing trust and understanding about the coopera-
tive process. Suisun Marsh Planning staff began
a companion effort to gather available flow data
in the Suisun Marsh for calibration and verifica-
tion of the DSM2 model there.

Suisun Marsh Planning Participation in
Bay Delta Datum Realignment

Suisun Marsh Planning staff initiated the first
comprehensive resurvey of the Delta and facili-
tated a multi-agency effort to implement the
project. The project was coordinated with the
Department’s Central District, Suisun Marsh
Branch, North and South Delta Planning, and
O&M. The project includes surveying more than
120 benchmarks using GPS, by installing refer-
ence marks at each Delta and Suisun Marsh
tidal gauge and USGS flow monitoring station
to facilitate leveling and correction of tidal mea-
surements. The methods conformed to National
Geodetic Survey standards and will be included
in its database.

Replacement of Flow Meter

Suisun Marsh Planning staff is working with
staff from Central District, Delta Field Division,
and O&M to upgrade the existing ultrasonic
velocity meter at the Suisun Marsh Salinity Con-
trol Gates. The existing meter was designed to
sense current velocity direction to operate the
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gates during the October-through-May salinity
control season. However, the existing meter is
outdated, is not supported by the manufacturer,
and does not provide an accurate estimate of the
flow through Montezuma Slough.

Modeling Support

Suisun Marsh Planning developed and executed
a contract with RMA Associates of Suisun City
for use of the RMA2/11 model of the San Fran-
cisco Bay/Delta estuary. The model is a
2-dimensional finite element program that sim-
ulates dynamic water velocity, elevation, trans-
port of conservative and non-conservative
constituents, and particle tracking. It also han-
dles wetting and drying boundaries, a capabil-
ity that is essential for tidal wetland restoration
planning. The model is currently being used to
plan restoration of a 70-acre parcel in the Suisun
Marsh under a CALFED grant. The project is
being coordinated through the Suisun Marsh
Charter process.

Operation and Maintenance

Suisun Marsh Salinity Control Gates

The Suisun Marsh Salinity Control Gates are
operated from October 1 of the current year
through May 31 of the next year, as needed, to
meet salinity standards; otherwise, they are
placed in an open position to minimize fish con-
cerns related to predation and impedance. In
the past, the gates’ operation and installation or
removal of the flashboards has varied due to
salinity conditions, fisheries agencies’ requests
for sensitive species concerns, or special studies
and repairs.

During the 2001-02 control season (October 2001
through May 2002), the fall 2001 fish passage
study was restarted with modification to the
boat lock as an alternative for passage, instead
of flashboards as in previous years. The gates
were operated for both the fish study and for
salinity control.

From October 1 through October 7, 2001, the
gates were held open with flashboards installed


http://modeling.water.ca.gov/delta/models/dsm2/tools/csdp/index.html.
http://modeling.water.ca.gov/delta/models/dsm2/tools/csdp/index.html.
http://www.iep.ca.gov/dss/
http://wwwiep/dsm2pwt/dsm2pwt.html
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because of good water quality conditions in the
marsh. Phase I of the fish study does not require
gate operation. From October 8 through
October 21, 2001, the gates were operated to
Phase II of the fish study. Phase Il operation was
with full-bore operations, flashboards installed,
and boat lock gates open. Thereafter, Phase III
operations began from October 22 through
November 5, 2001. Phase III operation was with
tull-bore operations, flashboards installed, and
boat lock closed. During Phase III of the fish
study, gate No. 3 of the salinity control structure
malfunctioned and was stuck closed from Octo-
ber 26 through November 2, 2001. Despite the
gate malfunction, the fish study continued. At
the end of the fish study (November 6, 2001),
the gates continued to operate normally for
salinity control. On January 17, 2002, the gates
were held open due to favorable water quality
conditions; however, the flashboards were left
in place in case they were needed. The flash-
boards were removed on May 6, 2002, since
water quality was no longer a threat for the
remainder of the control season.

Suisun Marsh Initial Facilities
Maintenance

Several facilities, constructed by the Depart-
ment and the Bureau, operate in the Suisun
Marsh. These facilities are identified in the Plan
of Protection for the Suisun Marsh and the 1987
SMPA. These facilities provide lower salinity
water to managed wetlands. The initial facili-
ties, including the Roaring River Distribution
System, Morrow Island Distribution System,
and Goodyear Slough Outfall, were constructed
in 1979 and 1980. The Suisun Marsh Salinity
Control Gates were installed and became opera-
tional in 1988. During 2002, the Department’s
Delta Field Division performed routine mainte-
nance on all initial facilities, including MIDS, in
the Suisun Marsh.

Routine maintenance included the following
maintenance activities at all initial facilities
including the Montezuma Slough Facility:

e grading and placing gravel on access roads
as needed,;

e conducting both mechanical and chemical
weed control on all levees;

* continuing maintenance on Montezuma
Park;

» conducting annual herbicide program on
park and right of way;

e continuing maintenance on levees for settle-
ment, wind and wave erosion, and rodent
damage; and

» conducting the rodent control on Monte-
zuma Slough and park area.

In addition, DFD performed emergency repair
and major maintenance work in Suisun Marsh.
The emergency bank repair work for Roaring
River Distribution System was completed in
March 2002, and in October 2002, the inlet struc-
ture of Morrow Island Distribution system was
replaced.

Monitoring

Comprehensive Review of Suisun Marsh
Monitoring Data

SMPA and the Suisun Marsh Monitoring Agree-
ment, signed in 1987, outlined a monitoring pro-
gram for data collection in the Suisun Marsh.
Monitoring was conducted from water years
1985 through 1995. These agreements also stipu-
lated that the monitoring data and the effective-
ness of the agreements were to be reviewed
every 5 years. This review was not completed in
1992; a comprehensive review of all the moni-
toring data began in 1996. The monitoring pro-
gram included channel water salinity, water
quality, and pond stage data from managed
wetlands in the marsh, vegetation monitoring,
and wildlife surveys. The final report was
released March 2001 and is online at

http:/ /iep.water.ca.gov/suisun/dataReports/
reports/ComprehensiveReview.pdf.

Water Quality and Compliance

Suisun Marsh channel water salinity standards
were specified in SWRCB WR 98-09 for seven
compliance stations. Four of these—National
Steel (5-64), Beldons Landing (5-49), Volanti
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(5-42), and Sunrise (S-21)—are located within
the marsh. A fifth—Collinsville (C-2)—is
located in the western Delta (Figure 4-2). The
Department requested that the two remaining
sites located in the western marsh—Morrow
Island (S-35) and Ibis (S-97)—be converted to
monitoring stations because of the SWP’s mini-
mal control on salinity levels at these locations.
D-1641 granted an exemption from the compli-
ance monitoring requirement for these stations.
However, both remain active as water salinity
monitoring stations.

Salinity levels remained well within compliance
during the period from October 1, 2001, through
May 31, 2002. See the Department’s annual

report to SWRCB, Suisun Marsh Monitoring Pro-
gram Data Summary: 2002 Water Year, for details.

Station Maintenance, Repair, and
Enhancements

Routine maintenance, repair, and enhancement
activities for Suisun Marsh monitoring stations
during water year 2001-02 included

+ flushing of tide wells to remove accumu-
lated sediments

¢ clearing/trimming of encroaching vegeta-
tion

e repairing and resetting of staff gauges

e repairing and painting station housing

+ calibrating monitoring instruments

e quality control and assurance of collected
data

e surveying the station elevation

These maintenance activities are necessary to
ensure proper operation of the stations, protec-
tion of the environment, and public safety.
Activities also included upgrading scientific
instrumentation to provide accurate hydrologic
and water quality data. Generally, upgrading
instrumentation and deploying electronic sen-
sors, such as replacing stilling wells with pres-
sure transducers, reduce the size and impact of
monitoring stations on the marsh.
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Vegetation

During 2002 no activity occurred on this project.
In 2001, a new vegetation map for Suisun Marsh
was completed. In addition, a change detection
analysis was conducted using aerial photos
taken in July 2000. The change detection analy-
sis showed less than 1 percent of the vegetation
acreage had changed. Based on these results,
DFG recommended conducting a change detec-
tion every 3 years, with the caveat that no signif-
icant alteration occur in the marsh during this
period. The next changed detection is scheduled
for 2003. Aerial photos will be taken in June and
vegetation surveys will be conducted in late
summer 2003.

Salt Marsh Harvest Mouse in
Conservation Areas

In 1981, USFWS issued a Section 7 Biological
Opinion for the implementation of the Suisun
Marsh Plan of Protection that required DFG, on
behalf of the Department, to manage 1,000 acres
as salt marsh harvest mouse (Reithrodontomys
raviventris halicoetes) conservation areas, with a
goal of preserving a total of 2,500 acres as con-
servation areas throughout the marsh. Cur-
rently there are 11 areas totalling 2,200 acres in
Suisun Marsh that have been set aside as salt
marsh harvest mouse conservation areas. Efforts
are ongoing to attain the 2,500-acre goal. In
addition to the conservation areas, two parcels
at Island Slough and one on Van Sickle Island
are managed as mouse habitat as mitigation for
the Department’s projects in the marsh.

Western harvest mice occur with salt marsh har-
vest mice in wetland habitats of Suisun Marsh,
but they also commonly occupy upland grass-
land habitats. During early salt marsh harvest
mouse surveys, several standard morphologi-
cal characteristics (including several
characteristics of the shape and color of the ani-
mals’ tails) were assessed to determine the spe-
cies of captured harvest mice. Many harvest
mice captured in the marsh in these surveys had
characteristics between the two species and
were recorded as unknown harvest mice. The
prevalence of these unknowns raised questions
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about the genetics of harvest mice in Suisun
Marsh and the applicability of the standard
protocols.

In 2000, with recommendations from the Suisun
Marsh ECAT, the Department funded a harvest
mouse genetics study at California Polytechnic
State University, San Luis Obispo. The study
had three objectives: (1) identification of spe-
cies-specific genetic markers and matching the
markers to morphological characteristics; (2)
test for hybridization between the salt marsh
harvest mouse and the western harvest mouse;
and (3) test for genetic differentiation between
populations from different areas around the San
Francisco Bay Estuary. Six areas of the marsh
were targeted for sample collection and, during
2000 and 2001, both wetland and upland sites
were sampled from these areas. During the sur-
veys, hair samples were collected from captured
mice and sent to Cal Poly for analysis. The study
will be completed in 2003. Preliminary results
show that some of the standard protocols were
not applicable in Suisun Marsh, including those
related to tail color. Tail length was the most
important characteristic, with salt marsh har-
vest mice having significantly longer tails than
western harvest mice. The study also found no
evidence of hybridization between the two
species.

Nine areas of the marsh were surveyed in 2002:
six conservation areas, one mitigation area, one
upland area where salt marsh harvest mice were
captured in 2001, and Rush Ranch, a tidal
marsh/upland complex owned by the Solano
Land Trust. Salt marsh harvest mice were cap-
tured at all of the areas surveyed. Survey efforts
at four of the areas (two managed and two tidal
wetlands) were expanded in 2002 so that demo-
graphic parameters could be measured as well
as habitat associations. This will be a 2-year
study, with surveys occurring three times per
year. Three different habitat types will be sur-
veyed at each of the study areas: pickleweed
wetland, upland grassland, and wetlands domi-
nated by plants other than pickleweed.
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Suisun Marsh Waterfowl Feeding Ecology
Study

The objective of the waterfowl feeding ecology
study was to determine the food source for mal-
lards, northern pintail, and green-winged teal in
Suisun Marsh. During winters 1997 and 1998,
223 feeding birds were collected and their
esophagi removed for analysis. Mud core sam-
ples were also collected from feeding sites to
assess availability of plant and invertebrate
foods. In addition, hunters from public and pri-
vate areas of the marsh contributed more than
750 of the birds” esophagi for the study.

The samples are being analyzed at a University
of California, Davis laboratory. During 2001,
sample analysis was completed and the final
report will be released in October 2003.

Aquatic Monitoring

In 2002, the Department contracted with

UC Davis and DFG to conduct fisheries moni-
toring in Suisun Marsh. The monitoring was
conducted to meet Corps and San Francisco Bay
Conservation and Development Commission
permit requirements for construction and opera-
tion of the Suisun Marsh Salinity Control Gates
and the NOAA Fisheries 1993 Biological Opin-
ion for Operation of the SWP and CVP.

The UC Davis fish survey and DFG juvenile
striped bass sampling have not led to definitive
findings on the gates” impacts, since the control
or background condition for an assessment (the
absence of gates) no longer exists. These moni-
toring programs were not designed to address
this question. The data analyses have compared
data collected before and after 1988. Because the
overall decline in Suisun Marsh fish abundance
began before installation of the gates, the
decline seems independent of gate operation.

UC Davis has sampled for fish in Suisun Marsh
since 1979, with Department and Bureau fund-
ing. The number of fish sampled in the marsh
dropped slightly in 2001; however, it was the
second highest average catch since 1983. Catch
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of native and introduced fishes in Suisun Marsh
has fluctuated considerably since sampling
began, and at lower levels compared to the early
1980s. This effect is largely due to changes in the
abundance of introduced species, which have
dominated the fisheries since 1988. Prior to
2000, the general trend in abundance of intro-
duced fishes over the history of this survey has
been an overall decline. Despite this trend,
abundance of introduced species in 2000 and
2001 reached its highest and fourth highest lev-
els, respectively, since sampling began, and then
declined significantly in 2002 with half the
abundance recorded in the previous year. This
widely fluctuating catch could be attributed to
volatile abundances of introduced species, pri-
marily striped bass, yellowfin goby, and shimo-
turi goby.

From 1995-02, there has been a gradual rise in
abundance of native species, with primarily

the Sacramento splittail, and more recently
(2001-02) tule perch showing consistent
increases during this period. Other native fishes
have either fluctuated considerably or have
remained at relatively low levels. Overall,
native fish catch exceeded introduced fish catch
in 2002. This has occurred only seven times
since 1980 and twice in the last 14 years. Delta
smelt catch increased from 1999 to 2001, and
declined in 2002 to nearly one-third the catch of
the previous year. Longfin smelt catch in 2002
more than doubled the previous year, with catch
per trawl rates that were the fifth highest since
1980. The presence of eggs and larvae of Delta
smelt and longfin smelt since surveying began
in 1994 indicates that these species use the
marsh for rearing and likely spawning. In 2000,
splittail larvae were captured in the marsh for
only the fourth year since sampling began in
1994. None were caught in 2002.

DFG and the IEP Environmental Monitoring
Program have monitored Neomysis mercedis den-
sities and chlorophyll 2 concentrations in Suisun
Marsh since 1972 and 1976, respectively.

N. mercedis catch has undergone a general
downward trend since sampling began, with
the most dramatic decrease following 1991.

Densities have remained relatively low since
then. Mysid shrimp abundance was extremely
low in 2001 and 2002. None were captured in
spring and fall 2002. Neomysis kadiakensis has
recently moved up from San Pablo Bay into
Suisun Marsh, perhaps in response to the
decline in N. mercedis.

Chlorophyll a concentrations, which serve as an
indicator of phytoplankton abundance, have
shown an overall decline in Suisun Marsh since
1987. This decline has in part, been attributed to
the efficient feeding habits of Potamocorbula
amurensis, a suspension-feeding clam that
invaded the San Francisco Bay and estuary in
1986. In 1999, the average annual chlorophyll a
concentration in Suisun Marsh fluctuated
slightly, but remained low compared to levels
measured prior to 1992. In 2000 and 2001, chlo-
rophyll a concentrations dropped off, and
remained very low in 2002. Food limitation,
caused by low phytoplankton abundance, and
competition with Acanthomysis bowmani, a
mysid shrimp introduced from Asia in the early
1990s, are important factors in the decline of

N. mercedis.

DFG researchers also conduct sampling for
juvenile striped bass in Suisun Marsh as part of
the Summer Townet Survey, which produces an
annual abundance index based on a sample
mean length of 38.1 mm. In 2001, average abun-
dance in Montezuma Slough greatly decreased
after 3 consecutive years of increases, to a level
slightly above the lowest level measured to date
(1997). In 2002, an index for striped bass was not
calculated as a result of consistently small fish,
record low catches, and ultimately a boat break-
down. The Summer Townet Survey striped bass
total catch was the lowest on record and repre-
sented a 70 percent decline from 2001 and

83 percent from 2000. Since sampling began in
1959, a gradual decrease in average abundance
has been observed in the Delta and Montezuma
Slough. Because this decline has been relatively
constant over the last 30 years, it is unlikely that
changes in abundance have been due to installa-
tion and operation of the gates.
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Mitigation and Fulfillment of
Permit Conditions

Suisun Marsh Salinity Control Gates
Flashboard Modification Study

Preliminary results from the first 2 years of the
modified control gates’ test indicate that the
slots in the flashboards did not provide
improved passage for salmon at the gates. The
reasons for this are unknown. In addition, the
1998 and 1999 studies showed no statistical dif-
ference in passage numbers between the full
operation configuration (no slots) and when the
flashboards and gates were out of the water.

Because preliminary results from the modified
test indicate that the slots are resulting in less
passage than the original flashboards, the
Department and the Bureau postponed the third
year of the test until September 2001 and
decided to reinstall the original flashboards if
gate operation was needed during the 2000-01
control season.

The gates review team devised a new strategy
using the boatlock for the 2001 test. Three
2-week operation configurations were tested for
salmon passage, including one period when the
radial gates were operated while the boatlock
remained open. Results suggest that salmon
successfully used the boatlock for passage dur-
ing this period. In 2002, the same three 2-week
operation configurations were tested for salmon
passage. The 2002 test will be repeated in 2003.

Salt Marsh Harvest Mouse Habitat
Restoration and Mitigation Sites at Island
Slough

Two ponds are designated in the 525-acre Island
Slough wetland complex as salt marsh harvest
mouse mitigation areas. The 100-acre Pond 7
serves as mitigation for impacts from construc-
tion of the initial facilities described in the
Suisun Marsh Plan of Protection. Pond 4,

57 acres, serves as mitigation for the loss of hab-
itat due to the dredging of MIDS in 1997.

62

Construction at Island Slough began in May
1996. In 2000, the development of 57 acres of salt
marsh harvest mouse habitat in Pond 4,
required by the MIDS permit, was completed.
The final construction included building the
east end levee to separate the wetland area from
the parking lot. The levee along Grizzly Island
Road, adjacent to Ponds 4 and 6, was also
upgraded.

Vegetation was monitored in both Island Slough
ponds designated as mitigation areas and com-
pared to USFWS criteria for preferred salt marsh
harvest mouse mitigation. Neither pond met the
criteria for percentage of pickleweed. A vegeta-
tion improvement plan will be developed and
implemented subsequent to USFWS approval to
improve the vegetation to meet these criteria.

Morrow Island Distribution System Fish
Screen and Alternatives

On July 2, 1997, the Corps issued permit

No. 20698N to perform maintenance on MIDS.
Permit conditions required installation of a fish
screen on the Goodyear Slough diversion struc-
ture. During 2000, the pre-construction activities
began on a hybrid fish screen proposal, devel-
oped by the Department and approved by
USFWS and the Corps, and the Department
began a final engineering design for fish screen
components. A request for proposal was issued
for installation of the five conical fish screens
distributed along Goodyear and Suisun
Sloughs. Department staff also began prepara-
tion of the documents required to obtain neces-
sary environmental permits for the project.

In November 2000, the Suisun Marsh Charter
Group was formed at the request of CALFED to
prepare an implementation plan to guide ongo-
ing operations in managed wetlands and recov-
ery actions for listed species. To discuss cost-
saving alternatives to fish screens, charter man-
agement representatives from the Department
and USFWS toured the MIDS facilities in Janu-
ary 2001. USFWS has agreed to consider alterna-
tive measures to minimize the potential for
harassment, harm, or mortality to species of
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concern at the MIDS inlet. In early 2001, due in
part to escalating costs, the Department began
exploring alternative mitigation strategies. Con-
currently, the Suisun Marsh Charter committee
began negotiating a blueprint long-term plan
for the marsh, which included evaluating exist-
ing departmental mitigation obligations (see
CALFED Suisun Marsh Charter section). It was
decided that the MIDS fish screen issue would
be resolved within the charter process. Resolu-
tion of this issue is expected by 2004. Potential
alternatives to screening the MIDS inlet on
Goodyear Slough continue to be discussed
among the agencies at both the ECAT and Char-
ter Group meetings.

Reports

The following reports on Suisun Marsh have
been written and/or published. The reports are
available by request, or online at
iep.water.ca.gov/suisun/curr-report/.

o The Annual Data Summary Report for water
year 1998 was published in August 2000.
The report includes data from water quality
monitoring stations, salt marsh harvest
mouse surveys, waterfowl surveys con-
ducted in the marsh, and a discussion of
maintenance activities in the marsh.

e The Suisun Marsh Monitoring Program Refer-
ence Guide was updated in June 2000 to
reflect changes in regulations following
release of D-1641. The Reference Guide pro-

vides comprehensive information on the
Department’s Suisun Marsh monitoring
program.

e The Suisun Marsh Monitoring Program Chan-
nel Water Salinity Reports (monthly reports
from October, 2001, through May, 2003).

Suisun Marsh Expenditure History

Suisun Marsh expenditures and reimburse-
ments administered by the Department for cal-
endar years 1968 through December 2002 are
summarized in Table 4-2. From 1968 through
December 31, 2002, the Department disbursed
more than $100 million SWP funds for planning,
design, environmental documentation, con-
struction, maintenance, monitoring, mitigation,
and permit compliance in support of imple-
menting the plan of protection for Suisun Marsh
and SMPA and meeting standards set by
SWRCB. The Bureau has reimbursed the
Department about $40.1 million (40 percent)
and the State’s General Fund has reimbursed
about $9.5 million (9 percent). These figures do
not include up-front payments made by the
Bureau for staff and other direct costs, as well as
about $5.7 million in Bureau interest payments
during 1988 and 1989.

Annual figures are reported in Table 4-2 for the
Department’s up-front payments, Bureau reim-
bursements, General Fund reimbursements, and
the Department’s cumulative expenditure
balance.
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Table 4-2. Suisun Marsh Expenditures and Reimbursements Administered by
the Department (in dollars)

Costs
Calendar General Fund Bureau Billed to

Year Costs Payment? Payments SWP Contractors Total
1968 10,571 0 0 10,571 10,571
1969 34,182 0 0 34,181 34,182
1970 23,343 0 0 23,343 23,343
1971 1,042 0 0 1,042 1,042
1972 47 0 0 47 47
1973 0 0 0 0 0
1974 0 0 0 0 0
1975 2,709 0 0 2,709 2,709
1976 32,961 0 0 32,960 32,961
1977 37,475 0 0 37,475 37,475
1978 350,831 0 0 350,831 350,831
1979 3,660,096 0 0 3,660,099 3,660,096
1980 5,005,759 0 0 5,005,759 5,005,759
1981 2,964,977 0 0 2,964,974 2,964,977
1982 2,955,702 0 (2,500,000) 455,705 2,955,702
1983 2,754,091 0 0 2,754,094 2,754,091
1984 2,418,345 0 0 2,418,345 2,418,345
1985 2,332,776 0 0 2,332,773 2,332,776
1986 6,495,323 0 0 6,495,322 6,495,323
1987 13,600,701 0 0 13,600,701 13,600,701
1988 7,456,364 0 (17,368,725)P (9,912,361) (11,952,113)¢
1989 2,341,960 (9,478,000) (1,219,691)b (8,355,731) (2,004,988)d
1990 3,030,010 0 (695,450) 2,334,560 3,030,010
1991 6,223,042 0 (2,925,429) 3,297,613 6,223,042
1992 2,737,259 0 (1,174,655) 1,562,604 2,737,259
1993 2,979,255 0 (238,130) 2,979,255 2,979,255
1994 3,192,213 0 (1,962,549) 3,192,213 3,192,213
1995 2,721,078 0 (647,138) 2,721,078 2,721,078
1996 3,391,678 0 (1,482,396) 3,391,678 3,391,678
1997 3,634,267 0 (1,520,219) 3,634,267 3,634,267
1998 5,342,834 0 (1,107,501) 5,342,834 4,235,333
1999 8,791,864 0 (2,696,200) 8,791,864 6,175,664
2000 2,881,903 0 (3,300,053) (418,250) (418,150)
2001 2,616,726 0 (444,009) 2,172,717 2,172,717
2002 2,726,183 0 (791,319) 1,934,564 1,934,864

Total 102,828,466 (9,478,000) (40,073,464) 53,277,002 57,587,993

AUnder AB 1442, the General Fund paid $9,478,000 or 20% of the Suisun Marsh costs through June 1988. Six percent or $2,843,400 of this amount
reduced the costs billed to the SWP contractors.

bExcludes interest payments made by the Bureau.

CIncludes $2,039,752 in interest payments credited back to the SWP contractors.
Includes a $6,634,600 adjustment for General Fund payments representing the 14% recreational project share, and a $283,857 interest payment cred-
ited back to the SWP contractors.

Information in this chapter was contributed
by the Division of Environmental Services
and the Division of Operations and
Maintenance.
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Agricultural water irrigating orchards and ground crops
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Significant Events in 2002
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 In March, the Department sponsored the
second day of the University of California
Salinity /Drainage Meeting featuring
update reports on research projects funded
either fully or partially by the Department
through Proposition 204 (Drainage Man-
agement Subaccount) and/or by the Agri-
cultural Drainage Program.

o In December, the Central Valley Regional
Water Quality Board adopted a Conditional
Waiver of Waste Discharge Requirements
for discharges to surface waters from irri-
gated lands.

e The Department continues to participate
and provide assistance to the Bureau of
Reclamation on its San Luis Drainage Fea-
ture Reevaluation. The reevaluation is
being performed as a result of the Ninth
Circuit Court of Appeals” decision to man-
date the U.S. Department of Interior to pro-
vide drainage service to the Central Valley
Project’s San Luis Unit.

» The Water Recycling and Desalination
Branch of the Office of Water Use Efficiency
established the Recycling State Agencies
Team and also conducted 22 workshops
and meetings.

» The Agricultural Water Management Mem-
orandum of Understanding was signed by
the members of the Agricultural Water
Management Council, including 55 water
districts, 3 environmental interest groups,
and over 53 other interested groups.

¢ A Three-Way Cooperative Agreement was

set up between the Department, the Bureau,
and CALFED. This agreement provides
funding to the Agricultural Water Manage-
ment Council for a period of 3 years to help
implement the Council’s MOU.

» A Three-Way Cooperative Agreement was

set up between the Department, the Bureau,
and CALFED. This agreement provides
funding to the California Urban Water Con-
servation Council for a period of 3 years to
help implement the Council’s MOU. It will
provide technical assistance to urban water
suppliers to implement the first 4 years of
the CALFED incentive-driven Water Use
Efficiency Program.

e Senate Bills 610 and 221 became effective

January 1, 2002. SB 221 prohibits cities and
counties from approving large subdivision
proposals unless a finding is made of ade-
quate and reliable water supply. SB 661
expands the requirement for public water
systems to prepare water supply assess-
ments for large-scale projects and requires
that additional information be included in
assessments.

» The Department released, for public review

and comment, a draft Guidebook for Imple-
mentation of Senate Bill 610 and Senate Bill
221 of 2001 to assist water suppliers, cities,
and counties in integrating water and land-
use planning.
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he Department of Water Resources manages water use efficiency, the Davis-Grunsky

Act, agricultural drainage, environmental impact document review, and Water Con-
servation Bond Law programs, and participates in several other programs that assist
local agencies and benefit State Water Project contractors.

Davis-Grunsky Act Program

The Davis-Grunsky Act, authorized in 1960

as part of the Burns-Porter Act, provides con-
struction loans for local domestic water
projects and agricultural water conservation
projects. It also provides grants for recreation
and fish and wildlife enhancement. Loans and
grants may also be given to rehabilitate dams
and reservoirs.

The Department’s ongoing administration of
the program provides oversight of the 32 recre-
ation grant projects to ensure compliance

with the contracts. Administration costs are
recovered from the revenues provided by

the repayment of Davis-Grunsky loans. The
recreation grant contracts are being amended
to reflect actual facilities constructed and the
modification of the Department’s fee oversight
function.

Woater Use Efficiency

The Water Conservation Office was reorganized
and a new Office of Water Use Efficiency

was created in 2001. OWUE activities include
providing technical assistance to local
agencies; managing water use efficiency
financial assistance programs; managing

the California Irrigation Management
Information System; reviewing, tracking, and
reporting on Urban and Agricultural Water
Management Plans; and managing drainage
and water recycling/desalination projects.

California Irrigation Management
Information System

The Department’s CIMIS network expanded to
122 stations in 2002. Approximately 70 percent
of the stations on the network belong to local
cooperators. The demand for CIMIS data has
been increasing steadily since its establishment
in 1982. For example, the number of registered
data users has grown from 661 in 1989 to nearly
6,000 in 2002.

The CIMIS data base has been upgraded and the
Web application is in the process of being
enhanced to satisfy the growing demand for
data. There were approximately 70,000 requests
for information, mostly visits to the Web site, in
2002. Users can register online, access archived
data, download data files, and peruse content
about the CIMIS program and other helpful
information. Currently, an investigation is
underway to develop a method for using
remotely sensed satellite data to map reference
evapotranspiration for the entire state.

Another program underway is the development
of a nonideal site station network, to be located
primarily in urban environments, for determin-
ing ET, rates, to assist landscapers and urban
water agency’s with the use of ET, controllers
for irrigation scheduling.

CIMIS is continuing to actively pursue the
establishment of new partnerships and outreach
activities, especially in the urban sector. CIMIS
brochures and other publications are being
updated. Investigations involving the CIMIS
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ET, calculation and other methods of data
acquisition and dissemination are ongoing.

Woater Recycling and Desalination Branch

The Water Recycling and Desalination Branch of
the OWUE was established in 2001. The
Branch’s mission is “Protecting the environment
and increase local water supply and reliability, and
improve water and energy efficiency through the safe
use of recycled and desalinated water,” with a stra-
tegic goal of helping to increase the use of non-
conventional water sources (recycled and
desalinated water) in the State. In 2002, the
Branch:

» provided technical and engineering knowl-
edge on water recycling and desalination
issues to other programs and the public;

e participated in and conducted 22 workshops
and meetings with technical presentations;

» responded to policy makers, legislators, and
regulators on issues related to water
recycling;

» responded to several public questions and
inquiries regarding water recycling and
desalination permitting process;

» established the Recycling State Agencies
Team;

e participated in the Southern California
Water Recycling Project Initiative II;

e participated in several of CALFED’s Water
Use Efficiency activities;

» provided staffing and technical support to
the Recycled Water Task Force pursuant to
AB 331;

» participated in preparation for the Califor-
nia Desalination Task Force pursuant to
AB 2717;

» participated in the California Water Plan
Update processes by providing technical
support related to water recycling and
desalination;

» helped increase public awareness on the
importance of water recycling issues and
projects; and
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» improved the Water Recycling and
Desalination Web site at
www.owue.water.ca.gov/recycle.

Agricultural Water Management Plans

By the end of 2002, 55 water districts, 3 environ-
mental interest groups, and over 53 other inter-
ested groups signed the Agricultural Water
Management Memorandum of Understanding
as members of the Agricultural Water Manage-
ment Council. The agricultural signatories rep-
resent more than 4.7 million acres of irrigated
agricultural land statewide.

An additional four Agricultural Water Manage-
ment Pla